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The tapered-roller bearing with the 


TOUGHENED 


shock-resistant core 
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Ford specify MINTEX brake liners on the Girling Brakes for all new production Prefect and Anglia cars. 


When high performance counts you can rely on MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LTD., CLECKHEATON, YORKSHIRE. ALL MINTEX 
PROOUCTS ARE OBTAINABLE FROM MINTEX SERVICE DEPOTS AND STOCKISTS THROUGHOUT GREAT BRITAIN AND THE WORLD. B.B.A. ARE 
ALSO THE MANUFACTLIRERS OF ‘SCANDURA ', THE ORIGINAL P.V.C. FIREPROOF CONVEYOR BELTING 
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PROFILE GRINDING | 
MACHINES 


A fifty-to-one drawing of the 

desired profile is mounted on the : 

drawing table of the machine, , 

and is used in conjunction with ® 

the pantograph system The increase output iN t 
pantograph imparts a fifty-to- 

One reduction to its final arm in 


which is incorporated the pro- lla 
jyection unit, 


Work is focussed under the 
microscope, and the tracing 
point of the pantograph moved 
H along the drawn profile. The 
Pantograph grinding wheel is fed manually 
into the work and the exact 
rogress of grinding can be 
Workpiece followed in the field of the 


Grinding Wheel projection screen or microscope, 


Drawing 
‘ These machines are currently used in the toolrooms of a host 


/ i of important aircraft, automobile, watchmaking and general 
engineering organisations for the production of profile gauges, 
form tools, press tools and many other highly precise aids to 
production. 

Operators and managements in these works fully appreciate the 
value of the Wickman Optical Profile Grinding Machine—*The 
most helpful piece of equipment we've got,’’ says one—and 
another, ““We could ‘not produce our type of work without it.” 
We would like you to meet some of these users, we think they 
would convince you. Why not let us take you round, or send 
you fuller information. 


CIRCULAR FORM DIE GAUGE for Stator FLAT FORM TOOL 
TOOL Blade Tungsten Carbide Tip 
Grinding time 1} hours Gauge Steel From unshaped 
ped tip 
Accuracy... 001 Stock removal 015 Grinding time 80 mins 
Grinding time 2) hours Accuracy 001 
Accuracy 0003” 


WICKMAN of COVENTRY 


LONDON BRISTOL : BIRMINGHAM MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 
> 


320 WMC 
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Why YOU 
should fit 
the M.M.D. 


Clevis... 


A POSITIVE GEAR CHANGE LINKAGE 
Positive linkage allows a more positive gear change 
and the M.M.D. Spring Loaded Clevis Joint 
is the perfect solution to the problem of 
“sloppy '’ remote control gear change assemblies. 
Wear, slack and rattle on all mechanically 
operated linkages, can be eliminated 
throughout the life of the car, with the aid of 
this rationalized clevis design. Available 


to suit all requirements of the Motor Industry. 


Photograph by courtesy 
The Standard Motor Co., Ltd. 


MIDLAND MECHANICAL DEVELOPMENTS LTD. 


PARKER STREET WORKS <« PARKER STREET BIRMINGHAM 16 
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Rapid Copying Lathes 


tion times 
bh production 11.25 
& 
Sei These lathes copy direct from a workpiece or from a 1:1 


templet. Hydraulic power is applied to the feed and rapid 

return of the longitudinal slide. Parts with shoulders of 90°, 

FIRST OPERATION tapers, concave or convex forms, etc., are produced in very fast 
pansize 1% “a 1% ’ times to a high degree of accuracy and with fine finish. Height 
of centres 4}1". Available with distance between centres 15}” 


or 258”, 


SECOND OPERATION 


Material St 60. 11 
First operation 138 secs. 
Second operation 67 secs. 

Total time 


3 minutes 25 seconds 


Material St 50. 11 
First operation 137 secs. 
Second operation 251 secs 
Total time 


6 minutes 28 seconds 


WICK MAN of COVENTRY 


LONDON BRISTOL BIRMINGHAM ° MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 


332F15 
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the cleanest: 
worker in 
industr 


Gas is smokeless and dustless, makes neither 
soot nor ash—consequently it is relied on in 
many places where almost surgical cleanli- 
ness must be observed. Since gas does not 
pollute the atmosphere, Mr. Therm has a 
clear conscience regarding fog. One of the 


unique advantages of gas is that it reaches 


full heat without any long warming up 


period. This, together with its economy, 


flexibility and cleanliness, explains why 
in factories all over the country, the most 


popular industrial worker is Mr. Therm. 


*% See the GAS COUNCIL Stand No. 60 

at the FACTORY EQUIPMENT EXHIBITION 

NEW HORTICULTURAL 

HALL MARCH 22-26 MR. THERM IN 


GENERAL ENGINEERING 


Among the great variety of 

uses of gas are: general heat 

treatment, flame hardening, 

annealing, tempering, case 
hardening, normalising, preheating, metal 
melting, core drying, forging, brazing, 
soldering, oxy-town gas cutting, steam- 
raising, water and space heating. 


Mr. Therm burns fo serve you 


THE GAS COUNCIL + I GROSVENOR PLACE + LONDON: SWI 
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This series of diesel-engined. power packs is made 
with one, two, three or four cylinders. 


The ilustration shows the thiree-cylinder unit, 

a foorstroke civect-injéction engine developing 

33 at this engine, as in others 
of the range, is fitted with the Rockford clutch 
and bell-housing. 


Among Valuable features of the clutch, which is free 
from thrust in both the engaged and disengaged 

_ positions, is the exclusive adjusting device. Fine 
adjustment can be made, and automatically held, 
without the use of special tools and without releasing 
Or engaging separate locking devices, which formerly 
limited adjustments to definite increments. The 
adjusting ring is easily accessible and is identified 
by its red colour. 


British made in a range of sizes by 
Borg & Beck Company Limited, 
Leamington Spa, England. 


POWER TAKE-OFFS & CLUTCHES 
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REGISTERED TRADE MARK: LOCKHEED 
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OF STEERING 


Causes of over- and under-steer: 8. Sideways load (b) 


E have already seen that the cornering powers of a tyre 

can be expressed by a form of graph relating the 
cornering power of that tyre, at a series of drift angles, to 
the load carried (Olley, Proc. 1.A.E., 1947). 


Suppose we take such a graph and mark on it a vertical 
line at the mean load per tyre of the pair of wheels we are 
considering. If there were no weight transference we could 
just read off the drift angles for different cornering forces 


4:00E Rim 28" 
| | 


THRUST 


SIDE 


ill 
500 1000 1500 
LB LOAD 


SIDE THRUST OVER LOAD FOR 
VARIOUS SLIP ANGLES 


The basic diagram showing how side thrust in cornering power varies with the 
load carried by a tyre for different drift angles. 


and plot them as a further graph of drift angle against 
cornering force, for zero weight transference. 


This is all very fine, but we know that weight transference 
does occur. Let us therefore next draw in two further lines, 
on our original graph, one at a load 50 Ib. more than our 
mean, the other at a corresponding load 50 Ib. less. The 
sum of the cornering forces at which these two lines cut the 
2° drift angle line give us the total cornering force per pair 
of wheels at the weight transference of 60 Ib. and the drift 
angle of 2°; further total cornering forces for other drift 
angles can be obtained and plotted as a further line on our 
second graph, labelled for 50 Ib. weight transference. Other 
similar lines for 100 Ib., 150 Ib. and so on of weight trans- 
ference are similarly arrived at and can be plotted on the 
same graph (which, by its mean load, will apply to the front 
or rear of the car we are considering; two such graphs are 
required for considering one car). If by now we have worked 
out the total sideways loads and weight transferences for 
each end of the car for various sideways accelerations, we 
can arrive at the drift angles, front and rear, at the different 
sideways accelerations or severities of cornering. We will 


AUTOMOTIVE PRODUCTS COMPANY 


already of course have arrived at the roll angles appertaining 
to these same sideways accelerations. What do these drift 
angles, front and rear, mean? 


First, of course, we must modify them by any amount of 
roll steer which exists; this has already been discussed in an 
earlier essay, and where it exists will increase or decrease 
the drift angles concerned. 


To take a car of average wheelbase round a 108 ft. radius 
will require a steering angle of the front wheels of about 5°. 


If the front and rear wheels have equal effective drift 
angles, then the vehicle will still be turning in a 108 ft. radius 
but the centre of that radius will have moved by an amount 
108 times the drift angle in radians. If, however, the front 
drift angle, for example, is greater than the rear, then the 
front wheels will have to be turned by an extra amount, 
equal to the difference between the two drift angles, in order 
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CORNERING FORCE AGAINST DRIFT ANGLE 
to maintain the radius of turn, and the car is said to under- 
steer by the amount of the difference in the effective drift 


angles. Similarly, a greater rear drift angle means an over- 
steer of the amount by which this rear drift angle exceeds 


Thompson 
Self-adjusting 


STEERING ROD ASSEMBLY 


the front. 


LIMITED, LEAMINGTON SPA, ENGLAND 
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There is a wide range of specially 
designed G.E.C. fluorescent fittings for every 
trade and industry. Simple to fit. 


Snap-action dismantling for quick, easy one-man 


maintenance. Consult your local contractor 


for best type of G.E.C. fitting ... with of course Osram tubes. 


@ The General Electric Co Ltd, Magnet House, Kingsway, London WC2 
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WHY ISA 
CARD-PLAYER 


i ie ANSWER’S SIMPLE : they both use FELT. From card table covers to engine gaskets, 
this versatile material has a hundred-and-one uses, 
At Long Meadow Mill we make nearly all kinds of felt—from coarsest to superfine— 
including felt for all Government specifications. And we are proud to add that over 
10,000 sq. yards of Meadowfelt were specially chosen in selected shades to carpet a large 
part of Westminster Abbey during the Coronation ceremony. 

We can give quick delivery, in the piece or expertly cut. May we send you a sample 


of the kind of Meadowfelt you need? Write to us today. 


IF YOU USE FELT... YOU WANT MEADOWFELT 


REGD., 
THE LONG MEADOW FELT COMPANY, KIDDERMINSTER THE FELT DIVISLON OF CARPET TRADES LTD 
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Ir you wish to adopt a Little Horse you are always welcome at Hendon where 
you may see over a hundred different types and choose the one you love the best. 
But a word of warning When you have finished inspecting them, we shall want 
to inspect you. One of our highly trained inspectors will visit you to decide 
whether the Little Horses you have chosen are indeed the best you could have 
chosen, Quite often we suggest a different type of Little Horse. And even when 
the choice is made and baby installed, we shall keep on visiting you to 


make sure everything’s all right. Some firms describe this by 


high sounding phrases like 


Technical-Advice and Service-Always-at-Your-Disposal. 


But the fact is we want to be sure that our Little Horses are happy. 


Desoutter Bros. Ltd., The Hyde, Hendon, London, N.W.9. Telephone: Colindale 6346 (5 lines) Telegrams: Despnuco, Hyde, London 
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How are you fixed for CLUPSP svery 


‘ 
If you are having trouble with clips, bring your problem to us. We popular ee 
show here a few varieties, but these, mark you, are only a very eat da. one 
small selection from our range of thousands of CLIPS...in every 2” from stock. 
possible shape, size and quantity — in phosphor-bronze, brass, steel, 
stainless, plated .. . for every trade and profession. 
And if you want a ‘special’ let TERRY'S Research Department 


design for you — after all, we've got 98 years’ experience behind us. 


300 — an exceptionally efficient 
drawing board clip, 5/- a doz. 
(inc. p.t.) from stock. 


257 — a useful clip in black 
enamel, from to 14”. 


1364 clip for kitchen cabinets 
— rustproof finish. 


Sole Mokers : 
Really interested in springs? 


HERBERT TERRY & SONS LTD. REDDITCH (The Spring Specialists) This book — Spring Design and 
BIRMINGHAM * LONDON + MANCHESTER Calculations — pecked from cover 
PR to cover with spring data, is yours post 


free for 12/6. 
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Trade Mork 


IIlustration by courtesy of 
Siemens Brothers & Co. Ltd. 


970 This type of 2° Carbon 14% Chrome Steel is recommended for the highest duty work 
possessing the desired properties of deep hardening, a high resistance to abrasion together with the 
minimum amount of distortion in hardening. It also has the ability to withstand drawing in tempering 
after hardening over a much wider range of temperature than is normally permissible with standard 
alloy tool steel types. We also supply K. E. 961 14°, Carbon 14% Chrome Steel in cases where 
increased toughness is desired at the expense of a slight reduction in hardness. 


595 A finely made type of Oil-Hardening Alloy Tool Steel, hard, durable and of excellent 
torsional properties in the hardened and tempered state and possessing low distortion values. 
Eminently suitable for Cut-Thread Taps, Reamers, Gauges, End Mills, Broaches, Press Tools etc. 


672 The original universally known “Blue Line Die Steel’. An excellent oil-hardening low 
distortion General Tool room quality. 


637 A low temperature oil-hardening, non-shrinking quality possessing all those desirable 
features of a first grade tool steel. 


All K.E. Tool Steel supplied in th 
(kay SER VELLISON() & CO. LTD.) 
both with regard to temperature and 


London Stock Warehouse: 


4, Pembridge Mews, Notting Hill Gate, W.11. Tel: KEN. 9062/3 
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Fold the 
window with 


the hood! 


This V¥.BAK developmet means that rear windows in 
automobile hoods may now be as large as com/ort demands. 
VYBAK Flexib]e Clear Sheet folis back neatly as part of the 
hood—without any possibility of cracking or other damage. 
A larger rear window’ also means Sater driving since more 
effectiv« use can be made of the inside (drivin: mirror. 

For Side, creens VYBAK Rigid Clear Sheet ay be used, 
As well ay yiving excellent visibility, the m.':\) will keep 
iis shape and dimensions, despite changes -mperature 
and humidity. 

VYB.AK Clear Sheet is strong, hard wearin, 0) will not 
easily Jiscolour, can be machined witho. ccial tools. 
Manufa turers and motor accessory deal” invited to 
send for samples and further details. 


Folding hood with VYBAK 
Flexible rear window manufac- 
tured by Coventry Hood and 
Sidescreen Co., Ltd. 


Rigid and 
Flexible Sheet 


BAKELITE LIMIILED 12-15 GARDENS LONDON : SW: 
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ARC 
EQUIPMENT 


for Inert Gas Welding 


This is the equipment you need for inert gas welding—the process without compare for 
quality and cleanliness of the weld. This Actarc plant has been developed primarily for 
welding with tungsten electrodes in Argon gas with or without filler wire, but it can 
also be used for automatic welding processes, for welding with coated mild steel or 
non-ferrous electrodes, and for hard-facing with high alloyed metals. 

Inert gas welding requires no fluxing agent and guarantees high-speed deposition without 
risk of contamination. 

Actarc plant for inert gas welding is available in two sizes:— 

50-300 amps. plant for general 

production and repair work. 

100-600 amps. plant for heavy 

plate work. 

The welding current in both machines is 

infinitely variable under load and the 

welding arc is stable under the most 

critical conditions without superimposed 

high frequency oscillations. The built-in 

“Polytrode’’ high frequency ioniser 

strikes the arc and fades out auto- 

matically. 

The supply of inert gas is automatically 

controlled to save waste of gas. 

The transformer is rated for automatic 

welding at the top setting. 

Special plants recommended for the 

welding of nickel and copper alloys are 

available for inert gas welding with D.C. 


600 amp. Argon Arc welding plant with 
automatic controls. 


ARG MANUFACTURING CO. LID. 
SS 


ACTARC WORKS, GLASGOW, S.W. Telephone Barrhead 1/001 
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Light vehicles and | Light Commercial | Heavily Laden vehicles | 


¢ unladen commercial vehicles (normal Passenger transport 
vehicles ' brake applications vehicles 


+ 
$4 ++ 444444 


NORMAL SAFETY LEVEL for 
CO*EFFICIENT OF FRICTION 
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DRUM TEMPERATURE attained during service 


| PASLA 


MOULDED BRAKE LININGS 


The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.I. Tel: GROsvenor 6022 
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CAPASCO 


for sustained resistance to fade 


Another good reason why every CAPASCO Lining is Moulded 


This graph broadly illustrates the fundamental difference in performance between 


moulded and woven friction materials. It can be seen that a moulded lining offers a 


greater margin of safety in the higher temperature range. 
able when reliability is needed most. 
addition to fade resistance, CAPASCO has 
these other special features—Dimensional 


Stability—High Mechanical and Impact 


Strength—Rapid ‘Wet’ 


Uniform Wear to ‘Wafer’ Thickness — 
Non-Abrasive to Brake Drums— Ease of 


Cleaning when Woven Linings would 


have to be discarded 
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Recovery — 


MOULDED 


These micro-photographs of a Woven Lin- 
ing and of a CAPASCO Moulded Lining 
show the very striking difference in tex- 
ture. It is this homogeneous structure of a 
Moulded Lining which is basically respons - 
ible for the excellent overall characteristics. 


CAPASCO is most reli- 


+ i 
The Cape Asbestos Co. Ltd., 114-116 Park Street, London, W.!. Tel: GROsvenor 6022 
T\5793 
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‘CASSEL’ 


HEAT TREATMENT SERVICE 
for the Automobile Industry 


including 
AUSTIN, FORD, HUMBER, MORRIS, 
STANDARD, TRIUMPH and VAUXHALL 


Salts and Salt Bath Furnaces for the casehardening and heat 


treatment of gears, shafts, spindles and a large number of other 


moving parts requiring high wear resistance and a good finish. 


DEMONSTRATION CENTRES 


© Accurate control of temperature 
are maintained in Birmingham, London and 


Simplicity of operation Low cost Glasgow, where customers’ problems are 
® High output © Clean, scale-free finish investigated and advice is given free of charge. 
s Treatment of work is undertaken at normal 
* Uniform results commercial rates. 


‘CASSEL’ HEAT TREATMENT SERVICE 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W.I 


C.C,164 
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VIRTUALLY EVERY BRITISH CAR 
has one or more AC Components designed into 
it on the drawing-board. We'll gladly help you 


plan a new design or modify an existing one 


AC SPARK PLUGS 


AC AIR CLEANER & SILENCER 


AC OIL FILTER 


Write to AC-DELCO Division of General Motors Limited 
Dunstable, Beds., Telephone: Dunstable 1166 or Broadgate House, Coventry, Telephone: Coventry 40491 
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... the first 
scientifically designed 


flexible mounting 
fitted to the 
1.F.S. of a Production Car 


To minimise the transmission of 
road noise to the body by the 
coil springs, Silentbloc Frustacon 
mountings have been incorporated 
in the I.F.S. of the 1952 Rover ‘75’. 
This notable step forward in the 
reduction of noise is another 
example of co-operation between 
car manufacturers and Silentbloc 
Ltd. 


wide range of 


out ng, which Proving vides altered 
oll spri ng 


tbloc 


suit any pyster. 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 
Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 
End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a Very compact box. 
range of sizes For fore-and-aft or transverse layout. 


Trunnion of spigot mounting alternative 
chassis. 
on heavy types. 


Larger angular movement. 


ADAMANT 
ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd. 
Telephone: LUTON 2662 (4 lines). Telegrams: ADAMANT, PHONE, LUTON 
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for the job 


The lighting of many processes is vital to the smooth and rapid flow of 
work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-neck — each job taking 
a little too long, a little portion missed, a return to the spray line — and 
so the whole production line marks time. Whatever form it takes, good 
lighting not only helps to provide a satisfactory working environment but 
is an active production tool, 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical; and it is flexible. You can ‘ tailor’ it, easily 
and exactly, to the special requirements of production at all stages. 


Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — * Lighting in Industry ’’. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


Electr icity fo if PROD U cTl 7 TY Issued by the British Electrical Development Association 


AUTOMOBILE ENGINEER, March 1954 


a 
a 
= 
i 
3 


THE CARBON DIOXIDE CO LTD 
N.W.1 
Technical Enquiries :— 


Great Burgh Epsom, Surrey 
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Syndrom ie 
Automatic 
Lubrication 

soon pays 
for itself! 


‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic ’ Lubrica- 
tion it begins to pay for itself ! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 


\ 
hay. \ lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
. " mileage. As a result, maintenance and replacement time and costs 


are kept down to a minimum. 
But besides all that, ‘Syndromic’ lubrication saves the hours spent 
in the service bay. Jt lubricates while the vehicle is working, allowing 


you to increase your vehicles’ payloads by as much as 10%, ! 
It's obvious that ‘ Syndromic’ lubrication soon pays for itself ! 
Ask for a Tecalemit technical representative to call and discuss the 


*Syndromic’ system with you. 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 


AUTOMOBILE ENGINEER, March 1954 


1S 
Page’ 
4 
Wij Lu 
Wii 
f 
ngs 
\ 
& 
» 
AN ¢ 
“4 
T417 


FAST... POWERFUL 
RIGID...ADAPTABLE 


BRIEF SPECIFICATION 
MODEL 46Q16 
Low base elevating arm, maximum 
drilling radius : 703" 
Spindle bored No. 5 Morse taper. 
Top speed (R.P.M.) : 1240 
Fitted with power feeds and coolant 
equipment. 
Other Models available, with Drilling 
Radii of 3 ft. 6 in. to 13 ft. 2in. Range 
also includes Plate and Girder Radial 
Drills. 


Models can be seen at 
our London and Leeds 
Showrooms 


GOOD DELIVERY 


SOLE AGENTS IN GREAT BRITAIN 


THE | 
AND NORTHERN IRELAND 


Manchester - Glasgow - Swansea 


Newcastle Sheffield - Southampton SONs AND COMPANY LiMITEoOD 

Belfast - Bath SUNBEAM ROAD - NORTH ACTON - LONDON - N.W.1I0 
Telephone: ELGar 7222/7 

STANNINGLEY, Near Leeds ‘ Telephone: Pudsey 2241 
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Pisa 
Master 


the 
Rolls! 


Public records? No—but the rolls 
that owe their quality to Albert 
Hopkinson are no less important 
in their way. For Albert is a master 
of the cold rolling of steel strip—a sturdy art that demands the highest 
degree of skill and dexterity. Into every minute that he works, Albert 
concentrates a lifetime's learning. Ile knows that on his knowledge and 
experience depend the safety and efficiency of the world-wide 
applications of Habershon Steel Strip. 
For well over a century we have manufactured hot and cold rolled strip. 
sheets and sections (maximum width 32", minimum thickness 0015") to all 


specifications and for all purposes. Your enquiries are invited. 


Habershon srrip 


meets the most excacling requirements 


J. J. Habershon & Sons Lid., Rotherham. Telephone 2081 (6 lines) 
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Oi! and Petrol 
GASKET MATERIALS 


ClSTE RED 


"RADE 


DISTRIBUTORS OF MATERIAL FOREIGN & COLONIAL 
IN BULK FOR GT. BRITAIN ENQUIRIES TO 


jJ. A. NORDBERG LTD H. JACKSON LTD 


171, QUEEN VICTORIA STREET OAKENCLOUGH, GARSTANG 
LONDON nr. PRESTON 
E.C.4 LANCS 
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AUSTIN 


ARMSTRONG 


Commercial Motor Vehicles es 


They all use 
Bonded Rubber to Metal Parts | 


MANUFACTURED BY 


Firestone 


EXPERTS IN DESIGN 
AND PROCESS 


JOWET 


A 


Firestone Tyre & Russer Co. Lro., 


Great West ROAD, BRENTFORD, MIDDLESEX 
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the perfect C amshaft 


Materia 


MIDLAND MOTOR CYLINDER CO. LTD., SMETHWICK,STAFFS. 


A 


On virtually every British car — 


WILMOT BREEDEN 


components and accessories 


BUMPERS AND OVER-RIDERS +» DOOR HANDLES AND LOCKS WINDOW WINDERS - ASH TRAYS 
ROOF LAMPS SWITCHES STEERING WHEELS RADIATOR AND GRILLES 
BONNET HINGES BADGES AND MASCOTS LOCKING PETROL CAPS IGNITION LOCKS 


WILMOT BREEDEN LIMITED, BIRMINGHAM , LONDON , MANCHESTER ° GLASGOW 
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ACCURATE SPEED CONTROL 


The static friction which hampers the sensitivity of so many types of governor is 
eliminated in the Iso-Speedic governor by the use of flybobs consisting of hardened 
steel balls running on ground steel tracks. 

As a result, Iso-Speedic governors can be supplied which give control within 0.3 
per cent and are used on generators for radar and television. 

Other Iso-Speedic governors are available where a lower degree of accuracy is 
sufficient. Iso-Speedic governors are used on diesel engines and petrol engines 
and are available for other speed control applications. 


-Speedic 


THE ISO-SPEEDIC COMPANY LIMITED, COVENTRY 


. The services of our engineers are at your disposal. es ae 


Machining Marine Forgings 


ALLOY STEELMAKERS FORGEMASTERS HEAVY ENGINEERS 
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“Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 
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How various are 


Doncasters’ business of forging steel, drop 
forgings, tool steels, die blocks, hardened 
steel rolls, brings them into all industries, for 
there are few trades which are not at some 
stage needing something of steel, shaped by 
heat and hammer. 


A car manufacturer will order thousands 
of intricate parts for his best selling model; 
elsewhere some engineer will need a single 
large forging for a shaft which will serve his 
lifetime and more. 


our customers? 


From the depths of a coal mine to high 
altitude flying, there is no end to the demands 
on such a basic business as that of Doncasters 
of Sheffield. They furnish and maintain a 
multitude of other concerns whose 
end-products are consumer goods in the shop 


or capital equipment in field or factory. 


Such a business has great adaptability 
and continuity—-in Doncasters’ case dating 


from the firm’s first trade mark in 1778 


DONCASTERS 


1778 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS +« DROP FORGINGS .- 


HARDENED STEEL 


DD 


ROLLS + HEAT TREATMENT 
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first again 


The block Diatuf Wheel Forming Tool, covered by British 
Patent No. 540392 and other patents pending, has been 
specially designed to cut the time spent on the forming 
of grinding wheels. We illustrate one manufactured for use 
on a two wheel turbine blade grinder. New developments in 
our range of wheel forming tools are on their way. It will 
not be long before we announce DIATORC and DIATHREAD 
two more time and money savers 


VAN MOPPES & SONS | HAMPSHIRE BASINGSTOKE 1240 
(DIAMOND TOOLS) LTD 


TRADE MARKS DIATIPT DIADUST DIATRU DIANYF DIATUF DIAFORM DIADEX 
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new 
thin wall bearing 


We are now free to announce the availability 
of Dualloys Thin Wal! Bearings. These will exhibit 
the same dependable quality and capacity for long service 

which characterise our thick wall bearings and will 
enjoy an equal reputation, Our Company and its personnel have had 

long and successful experience of bearing manufacture. 

Our new thin wall bearings result from this specialist experience. 

If you would like to know more about Dualloys Thin Wall Bearings, 


we will send one of our technical men to see you. 


The Plain Bearing Specialists 


Dualloys Ltd. (Established 1935) Boden Works, Chard, Somerset 


Improved Thin Wall Bearings Ltd. Dualloys Thick and Thin Wall Bearings Ltd. 
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GUEST, KEEN & NETTLEFOLDS OF 
DARLASTON USE ALL TYPES OF 


| CAPSTAN 
Slow high quality of design, materials and workman- nd 

ship of Herbert Capstan and Turret Lathes are the TU R RET LATH ES 
IN THEIR TOOLROOM. 
a THEY INCLUDE THE HERBERT 
and application. No. 4 SENIOR CAPSTAN LATHES 
AND No. 7 and 8 COMBINATION 
They are used throughout the world where TURRET LATHES. OTHER 
TYPES ARE ALSO IN CON- 
TINUAL USE. 
operation are major considerations, EXCEPTIONAL ACCURACY and, 
WHERE REQUIRED, HIGH 
If samples or drawings of work to be machined DEGREE OF pt ad dk 
ARE BEING OBTAINED. 
50°, INCREASE IN PRODUCTION 
with all essential equipment and give reliable estimates HAS BEEN EFFECTED OVER 
f tion. THAT OF PREVIOUS METHODS 
— USING CENTRE LATHES AND 
OLDER TYPES OF CAPSTAN 
LATHES. 


ALFRED HERBERT LTD * COVENTRY 
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efficient production, accuracy, durability and ease of’ 


are sent to us, we quote for the most suitable machines 
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As far as the eye Can see... 


Rows upon rows of precision gear cutting machines 
engaged solely on the production of Crown 
Wheels, Pinions, and Differential Gears 
for your car or truck. No matter what 

size the vehicle may be, no matter 

whether the gear be “Hypoid”’, 

Spiral or Straight Bevel, this 

immense battery of machines 

guarantees a complete absence 

of “teething troubles’’ and 

gives to the rear axle that 

dependability and sturdiness 

so essential for present day 


needs 


Phone: 


ERD 1661-46 


Grams: 


y THE MOSS GEAR CO. LTD. 
CROWN WORKS, TYBURN, BIRMINGHAM, 24 Moscear, 


Hirmingham, 
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Singly or in batteries operating in a central 
coolant cleansing installation, BarnesdriL 
Magnetic Automatic Coolant Separators 
ensure constant supplies of consistently clean 
coolant. Over 3,000 are successfully operat- 
ing all types of Honing, Grinding, and 


Broaching machines, etc. 


RANGE OF SIZES 
1 2 4 7 10 
Capacity (Imp. gals. per min.) 8 16 33 58 83 


Made in Gt. Britain 


GASTON E. MARBAIX LTD 


AUTOMOBILE ENGINEER, March 1954 


Illustration by kind permission of 


SKEFKO BALL BEARING CO. 
shows three of a battery of six No. 10 Separators. 


BarnesdriL Magnetic Automatic 
Coolant Separators 


INCREASE PRODUCTION 
LOWER MAINTENANCE COSTS 
SAVE COOLANT 

MINIMIZE SHUT-DOWN TIME 
LENGTHEN TOOL LIFE 
REDUCE MACHINE WEAR 


IMPROVE FINISH 


_ DEVONSHIRE HOUSE, V 
BATTERSEA LONDON, 
PHONE BATTERSEA 8688 
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pack 200 bagpipes? 


What a performance you would find it —a task to make 
any man puff! But Remploy’s group known as P.I.P. 
(Preservation, Identification, Packaging) can tackle the 
most difficult pieces with the verve of virtuosi. 

Apart from their mastery of the bagpipes, they have 
packed thousands of items as various as road rollers, 
radar equipment, back axles, needles, sponges. 

Identification is carried through every stage of the 
successive packings. Where necessary, packings are 
tested for resistance to heat, moisture, vibration, 


dropping —and even dropping from the air. If you 
have a problem of this sort, put it to P.J.P. From the 
design of a prototype pack to the final packing for 
dispatch, P.I.P. knows the answers. 

Remploy’s packing is on all M.O.S. Inspectorate 
approved lists. The P.I.P. orgamsation, largest of its 
kind in the U.K., has 13 factories throughout the 
country. These provide everything for a _ complete 
packaging service —from bag liners and cartons to 


giant packing cases. 


pack anything 


PRESERVATION 
IDENTIFICATION 
PACKAGING 


REMPLOY LIMITED (DEPT. AE1), 25 BUCKINGHAM GATE, LONDON, S.W.1 
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better TEXOLEX 


RE-INFORCED PLASTICS 


The illustrations show sectioned 
gear blank and the finished spur gear 


fHastrations by courtesy 
of Morris Motors Limited 


THE BUSHING CO 


‘ 


.... Whats none ? Well, hardly any—in 
fact, with every’type of Morgan CRUCIBLE 
furnace the metal loss really is negligible. 
Just as Amportant, there is no need of 
special supervision or highly skilled tech- 
niques. ‘That is why so many/of the * big 
names ' in industry use them. You, tooy 
could\save your metal, and your money,\ 
from going up in \smoke-—by ‘using 
Morgan CRUCIBLE furnaces. From Crown 
Pieces to chairs, or typewriter patts to 
railway components, there is a multitude 
of products which sell well because. they 
are\made \well—and made well because 
someone knew the value of ‘‘ Crucible 
Melting . .\, the Morgan Way.” 


Please write for literature 


THE MORGAN CRUCIBLE COMPANY LTD. - BATTERSEA CHURCH ROAD - LONDON SW II - BAT 8822 


FI7 
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this 


/ is a mew step 


/ 


the 


of Amy 


Pressure 


/ 


sy aterm 


"air pressure systems 
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We are now 
making the 
Metalastik Rotoflex 
Coupling (known 
on the Continent 
as the GIUBO) 


: 


LIMITED 


Diesel engines are basically simple 
and robust, but long life and trouble- 
free service depend on proper main- 
tenance schedules. To provide world- 
wide service for fuel injection equip- 
ment, C.A.V. have established a net- 
work of depots and service agents in 
which fully trained mechanics using 
special equipment and test apparatus 
maintain C.A.V. products at the high 
standard of efficiency set by the manu- 
facturers. In Great Britain alone 
there are gver 120 of these depots, 
whilst similar facilities are provided 
in over 100 countries overseas. 


Depots and Service Agents 
in over 100 Countries 


Electrical Equipment 
ACTON, LONDON, w.3 


174-617 
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. . . whatever the application 
. . . SEALING RINGS 


DOWTY 


O, U, O and special wiper sections in natural, synthetic or silicon rubber 


DOWTY SEALS LIMITED ASHCHURCH 


Member of the DOWTY GROUP 
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CORK MANUFACTURING CO., LTD. 
Telephone : SiLverthorn 2666 (7 lines) 


SOUTH CHINGFORD, LONDON, E.4.: 
(Associated with Flexo Plywood Industries Ltd.)’ 
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the things 
they do 


at Holroyds 


They sent a worm and 
wheel along to the British 
National Physical Laboratory 
and had it tested. It showed an 
efficiency of 98.2°,,. That was over 20 years 
ago. It was a World Record then—and it’s 
still unbroken. A special job? Yes, but from 


what they learned and by meticulous — 


= — some say niggling— attention to detail they 
are turning out large numbers of units 
with efficiencies as near the same standard 
as makes no matter. 


THEY’VE WRITTEN A BOOK ABOUT IT— 


about worm gear efficiency and lots of other 
things as well. It covers gear selection and 
service, dimensions, lubrication and maintenance, 
horse-power and torque — all the facts a user 
needs on Holroyd Worm Gears and Worm 
Reduction Units. They'll be very glad to 
send you a copy. Their address is 
John Holroyd & Co. Ltd., Milnrow, Lancs. 


QUICK DELIVERIES CAN BE MADE OF ALL 
Holroyd WORM GEARS 


AND WORM REDUCTION UNITS 


CRC 167 
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Modern research and testing methods are employed for investi- 
gating service requirements and for maintaining a uniformly 
high standard of production, The above apparatus is used for 


determining tensile strength, elongation and modulus. 


A Special Service to Industry 


Experimental and development work is greatly facilitated 
by St. Helens’ Prototype Moulding Service. Small 
quantities of rubber mouldings can be produced with a 
minimum of delay and without costly tooling, exactly to 
the specification of the designer. 


An experienced staff is available to co-operate on technical 
problems, including the development of special compounds 
to meet specific conditions. 


St. Helens 
INDUSTRIAL MOULDINGS 


In Natural and Synthetic Rubbers 


As pioneers in Rubber Technology, St. Helens have wide 
experience in the progressive application of rubber in the 
service of industry. If you have new components in mind, 
or are considering the possibilities of rubber as an alterna- 
tive material, your enquiries wili be welcomed. 


ST. HELENS CABLE & RUBBER CO., LTD., 
SLOUGH, BUCKS Telephone : Slough 20333 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone : Horsforth 2821 
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Quality and Diversity 
T 

MILD STEEL FLA 

ROLLED pRODUCTS.-- 


MONTAIGNE wrote: ‘The most universal quality is diversity’ 


The craft of the steel producer rests in providing the diversity of 


products demanded by the customer, whilst maintaining and also 


enhancing his standards of quality. 


RTSC Home Sales Limited sells in the home market the 
high quality Mild Steel Flat Rolled Products of RicHarD THomMas & 
BALDWINS LIMITED and ‘THE STEEL COMPANY OF WALES LIMITED 


comprising :— 
Sheets Welsh Charcoal Tinplate 


(Uncoated and galvanised) 
Coils Tinned Sheets 


Plates Ternecoated Sheets 


(-1181”" to +75") 

‘Tinplate Leadcoated Sheets 
Staffordshire Heavily 

Coated Tinplate Blackplate 


Enquiries should be addressed to:— 


RTSC Home Sales Limited 
47 Park Street London WI 


Telephone: Mayfair 8432 


Telegraphic Address: “Homerold” Audley London - 


—— Provincial Offices in 


BIRMINGHAM: MANCHESTER: WOLVERHAMPTON 
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revolves on the Crankshaft 


LAYSTALL CRANKSHAFTS 


PRODUCED FOR MANY FAMOUS 
MANUFACTURERS & USED 
ALL OVER THE WORLD, 
ARE NOW BEING MADE 

IN EVER-INCREASING 
NUMBERS. AIRCRAFT, 
ROAD, MARINE AND 
STATIONARY 
ENGINES ARE 
COVERED, ALSO 
REFRIGERATOR AND 
SMALL MARINE TYPES 


THE NEW LAYSTALL 
CRANKSHAFT FACTORY 


Our extensive new Premises enable us to supply 
many types of crankshaft required to meet an 
¥%& Internal Combustion. ever-increasing demand. 


LAYSTALL ENGINEERING COMPANY LIMITED 


Head Office: 53, Great Suffolk Street, London, S.E.1. Telephone: WATerloo 6141 


Crankshaft Works: Green Lane, Aldersley, Wolverhampton. Telephone: Wolverhampton 52006. 
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FIRST AND STILL FOREMOST 


in the field of Induction Heating, 
Redifon now add this 25 kW air-cooled 
generator to their extensive 1-100 
kilowatts power output range. 


Specialised handling gear for 


any application can be supplied. 


Industrial Electronics Division 
REDIFON LIMITED + BROOMHILL ROAD -: LONDON, S.W.18. "Phone VANdyke 7281 


DESIGNERS AND MANUFACTURERS OF INDUSTRIAL ELECTRONIC AND RADIO COMMUNICATIONS ECUIPMENT 
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WESTON 


SPLIT SEALS WESTON 


SYNTHETIC 
WESTON \ 


FACE-TYPE SEALS 


The operational efficiency of any type of mechanical 


equipment depends on the reliability and successful functioning , <. WESTON 
LEATHER 
SEALS 


of the oil seals. With this in mind, Charles Weston and Co. 
Ltd. have produced during the last 21 years a range of oil 
seals second to none for efficiency, ease of installation, quality 
and precision. There is a Weston Seal to suit most mechanisms 
but we do invite users to let us solve any particular sealing 
problem arising from speed, temperature, pressure or fluids. 


WESTON 
‘O’ RINGS 


THE SYMBOL OF CONFIDENCE IN 
WORKMANSHIP FOR 21 YEARS. 


CHARLES WESTON & CO. LTD., IRWELL BANK WORKS DOUGLAS GREEN PENDLETON SALFORD 6 


TELEPHONE : PENDLETON 2857-8-9 BIRMINGHAM MIDland 6952 LONDON HOLborn 0414 
3709 
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Announcing the NEW <> 


GENERATOR 


Type 850 


for 


Soldering 
Brazing 

Hardening 
Annealing 


and 


Melting 


Power Into Work 5kW 


Manual or Automatic control of power 


Special circuit features enable optimum coupling and therefore maximum power to be obtained 
under widely differing conditions 


Small remote work unit enables articles to be heated without loss of power at up to 12 feet 
from generator 


Robust construction ensures reliability 
Easily operated by unskilled labour 
Ideally suited to mass production 


Full details of this equipment will be forwarded gladly upon request and our Engineers will be pleased to give advice on any 
particular heating problem 


AIRMEC HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND 
se foe Telephone; High Wycombe 2060 Cables: Airmec, High Wycombe 


Midland Agents for Industrial Equipment :—Gothic Electrical Supplies Ltd., Gothic House, Henrietta Street, Birmingham, 19 
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Tapping 3 ton High Frequency mel@img 
furnace at River Don Works, Sheffield 


ENGLISH STEEL CORPORATION ETD 


ome 
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"SILVER FOX’... “be metal of the age 


Motor vehicle fittings and accessories made 


of Stainless Steel cause no anxiety to the owner 


Kegistered Marks 


STAINLESS 
STEEL 


the surface can never wear or peel off; the metal is 
stainless right through. There is no need to polish; 
just a wipe with soapy water and they come up 


bright and unspotted for the whole life of the car. 


COMPANIES 


SAMUEL FOX & COMPANY LIMITED 
Associated with The United Steel Companies Limited 


STOCKSBRIDGE WORKS Nr. SHEFFIELD ENGLAND 


F 320 
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gilvie 


The saving of the ancient regalia of 
Scotland is one of many incidents in the 
romantic history of the Ogilvies which . 
goes back to 1172, to the time of Gilbert, a son of the Earl of Angus, who 
assumed the name of his property, a barony in the parish of Glamis, 
Forfarshire. Cromwell's troops were besieging Dunottar Castle, and the 
Governor, George Ogilvie of Barras, knowing that the Regalia was in the 
castle and fearful of being starved into surrender, determined that it should 
not fall into the hands of the besiegers. By arrangement, the wife of the 
Minister of Kinneff visited Ogilvie’s wife by permission of General Morgan 
the blockading officer. On leaving, she secreted the crown amongst some 
clothes she carried. Morgan gallantly helped her to mount and, followed 
by her maid carrying the sword and sceptre in a bundle of flax on her back, 
passed safely through the English lines. The regalia lay in various hiding 
places until Charles II’s restoration. 


Limited (To the end) 


GLASGOW ieclephone: HALFWAY 3391 
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Churchill 


| HE CHURCHILL Model ‘BW’ 10” swing Plain 


Grinding Machine has a reputation for accuracy 


and high output. The machine shown here is 
equipped with twin grinding wheels for grinding 
two diameters simultaneously. The wheel 
forming device is mounted permanently on the 
back of the wheelhead and enables the wheels to 
be trued in correct relationship to the finished 


work diameters. 


The ‘BW’ Machine can be supplied as a non- 


automatic or fully automatic Plain Grinder. 


THE CHURCHILL MACHINE TOOL CO. LTD., BROADHEATH, nr. MANCHESTER 


Export Sales Organisation: Associated British Machine Tool Makers Ltd., London. 
Branches and Agents. 


Home Selling Agents: Charles Churchill & Co. Ltd., Birmingham and Branches. 
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CEJ Taps 


Spiral Flute Taps for blind 

hole tapping. Spiral Point Taps 

for through hole tapping. In 
each case only one tap is needed. 


RING GAUGES 


are in steadily increasing demand 
throughout industry. Their pre- 
cision and exemplary accuracy 
ensure complete satis- 

faction. 


CEJ ROUND DIES 


Adjustable or solid; obtainable in all 
standards. 


CEJ Minikator 


A micro-indicator especially designed for trans- 
ferring dimensions and particularly suitable for 
indicating out-of-roundness or concentricity of 
machine spindles and for setting up components. 
Twisted strip amplification purely mechanical, 
without friction or slackness. Two measuring 
points supplied with every instrument. One 
providing a measurement range of .003” with 
.00005” dial graduations, the other providing a 
range of .006” with .0001” dial graduations. 

The illustration shows the Minikator being used in 
the CEJ Gauge Block holder and base. 


AND AP.I. APPROVED 
SOUTHFIELDS ROAD, DUNSTABLE, BEDS. + TELEPHONE DUNSTABLE 422/3 


DHB/K 
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INTERNAL 
GRINDING 
MACHINES 


This range of machines is designed for fast and accurate auto- 

matic production on long runs. Two methods of automatic 

sizing are available; solid gauging for through holes, and Delta- 

meter for blind holes or short length bores. 

The pressure at which solid gauges are offered to the bore is variable, and the 
machine auto gauges to limits of 0.0003". 

The Deltameter performs an actual check on bore size by the contact of a diamond- 
tipped pointer within the bore, automatically sizing to limits of 0.0002”. 

Cross slide feed is continuous, with automatic change-over from 

rough to finish grinding, and automatic truing of the grinding 

wheel. 

This is the UHM P.195 which is fitted with a Face Grinding Head, 
shown lowered so that the facing 
wheel is in the grinding position. 
Internal grinding capacity }” to 8’ 
diameter. There are other U.V.A. 
Internal Grinding Machines for 
grinding bores from }” to 18” dia. 


WICKMAN of COVENTRY 
LONDON BRISTOL BIRMINGHAM MANCHESTER 
LEEDS GLASGOW NEWCASTLE BELFAST 
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WATER COOLERS 


will serve the whole needs of a factory and save 


95° of the water otherwise wasted. 

They are robust and compact, and can be installed 
in- or out-of-doors. They are extensively used for 
cooling the circulating water of Diesel, Gas and 
Petrol Engines, Refrigerating Condensers, Air Com- 
pressors, Liquid Controllers, Engine Test Houses, 
Process Works etc., etc. 


illustration shows three of the Heenan Coolers installed 
at the Trostre Works of The Steel Company of Wales Ltd. 


(The names ‘Heenan’ and ‘Froude’ are registered Trade Marks of the Company) 


HEENAN & FROUDE LIMITED 
WORCESTER $2 ENGLAND 
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Royal Enfield are making sure 
with HARPER quality 


The engine of the Royal 
=A Enfield “500 Twin” motor- 
cycle in standard trim develops 25 B.H.P. at 
5:750 R.P.M. and can reach 7,000 R.P.M. The 
crankshaft is a Harper casting. The Enfield 
Cycle Co. Ltd. say: “The excellent machining 
properties of the material, together with its 
mono-bloc construction, make this a much 
simpler production proposition than a built-up a ARPER 
crankshaft, besides ensuring that it runs dead 

true at all times.” 

Harper quality covers iron castings, and also C 

metal pressings, machining, enamelling and ASTI NGS 


other finishes and sub-assembly work. 


| JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 


Nem e LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1__ Tel.: TATE GALLERY 0286 


MANCHESTER OFFICE::"c/o B. J. Brown & Partners Ltd. 248/9, Royal Exchange, Manchester, 2 H. 314 
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Latest designs of mains frequency core type 


Induction Melting Furnaces 


for normal and special irons 


The furnace can melt cold charges or be fed with . . 
: - For Normal and Special Cast Irons, standard G.W.B.— 
molten metal previously melted in a cupola. In 
either case, alloying additions can be made to A. Tagliaferri Furnaces give an output of 140 to 2,000 lbs. 
produce high duty irons, the mechanical motion per hour. Other data of their performance in relation to 
of the bath ensuring complete alloying and 
homogeneity of product. The furnaces are par- 
ticularly suitable for thin wall castings (auto- 


mobile cylinder blocks, etc.). Among the many advantages of the 


furnaces 


Melting Furnaces for Normal and Special Cast lrons 


cast irons are shown in the panel alongside. 


are the following :- 


TYPE G 50 | G 100 | G 150 | G 200 | G 300 | G 400 | G 500 


—— 


Initial starting without using hot metal. 


Toran 990 | 1760 | 3300 | 4400 | 6600 

T AL “arcilati > 
| Positive metal ulation without turbulence gives 
maximum refractory life. 


RATING 
kw 


The refractory lined casing is easily exchanged with the 
kVA 


— relined spare without removing electrical connections or 


OUTPUT 
LBS. PER HR. inductors. 
CONSUMPTION Clear indication is given when end of lining life is 


kWH/TON 


approaching. 


METHOD Refractory lining of melting duct can be repaired without 


dismantling the furnace. 
HOW 3/2 | 3/2 | 3/2 8 
CONNECTED | Phase i Phase | Phase | Phase 


Full details of standard units suitable for all normal foundry 
The above figures which are for cold metal charges are requirements may be had on request. 
not binding and will vary according to the product and ; 
the quality of the metal charged. 


Two model G.goo induction furnaces, supplying molten 
cast-iron to a foundry manufacturing motor-car parts 


WB. FURNACES LID. 


Led. Dibdale Works, Dudley, Worcs. Phone: Dudley 4284. 


AUTOMOBILE ENGINEER, March 1954 


“4, 

ate 
| : 
] 
| 
iA 
= 


AKULON is an outstanding (nylon) 
type of plastic possessing highly interes- 


ting characteristics. 


AKULON is an excellent construc- 
tional material for gears, bearings and 
moving machine parts where high 
strength, extreme toughness and resis- 


tance to heat are necessary. 


AKULON can be supplied in the form 
of granules for injection and extrusion 


and cylindrical rods for machining. 


Informative literature covering the 
characteristics for the moulding 
granules, rod materials and full technical 
data of AKULON will gladly be sent 


on request. 


Manufactured by :— 
ALGEMENE KUNSTZIJDE UNIE N.V. - ARNHEM ~- HOLLAND 


Sole Distributors for the United Kingdom 


HERCULES POWDER COMPANY, LIMITED 


140, PARK LANE, LONDON, W.1I ‘Phone: MAYfair 8711 
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| : r ample of the ever increasing 

uses of ‘“Trubrite’’ Stainh bel i in the en of Cold Rolled Strip and 

Wire, quite Ready well established uses of Bright 
Steel Bars High Strain Wires 

i 


Phone : Sheffield 36931 (10 lines). 
2890-2 
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Jhe Wheels 


A The use of anti-friction bearings in 
the hubs of vehicles is universally 
acclaimed. We can design to suit 
your requirements or you can 
choose from our extensive ranges. 


Front hubs-heavy 


Here are four examples. 


BALL AND ROLLER 


BEARINGS 
Fitted to hubs since [904 


HOFFMANN MANUFACTURING C j CHELMSFORD, ESSEX 
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[t’s more a question 
depots to serve you of NEED—than preference ! 


BELFAST 25103 
BIRMINGHAM 5 Midland 4659 
BLACKBURN 6581 It’s straightforward enough. Some braking jobs demand a woven 
liner, others a molded one. (Note:—WE CAN SUPPLY 
CARDIFF 27026 
CARLISLE 21589 BOTH). It all depends on the type of vehicle, its braking 
CHESTER 21280 
COVENTRY Coventry 64914 
EDINBURGH 1 Central 4234 Naturally, it takes a deal of experience to know—and not just 
EXETER 3813 
GLASGOW C2 Central 4595 
HULL Central 52072 required. That is where our technicians come into the picture. 
IPSWICH 3023 
LEEDS 3 20664/5 
LEYTON Leytonstone 6068 for every single braking job. 
LIVERPOOL Royal 1251 and 5202 
MANCHESTER 3. Blackfriars 0596 
NEWCASTLE-ON-TYNE 2 

27142 and 27942 
NOTTINGHAM 43646 
SHEFFIELD 1 25529 
SOUTHAMPTON 71276 
STOKE-ON-TRENT 44021 
WIMBLEDON 4248/9 
Republic of Ireland : 
DUBLIN, 35 Westland Row 66597 


SMALL & PARKES LTD. 


to be sure 


LONDON: 76 Victoria Street, S.W.1 


equipment, and the conditions under which it is operated. 
guess—which type (and which precise quality of that type) is 


It is their job to know—and to advise—exactly the right liner 


DB 2: 
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THERE 


BEARING FOR. EVERY. 


INDUSTRY*S 


Ye te ROLLER JOURNALS 


BALL JOURNALS 


DOUBLE PURPOSE 
BEARINGS 


THRUST BEARINGS 
LINESHAFT BEARINGS 


NEEDLE ROLLER 
BEARINGS 


AIRCRAFT BEARINGS 


OUR ENGINEERING DEPARTMENT WILL 
WELCOME THE OPPORTUNITY TO 
CONSIDER YOUR SPECIFIC APPLICATIONS 
AND MAKE RECOMMENDATIONS. 


ROLLER JOURNALS 


By reason of the “‘line” contact of the rollers with the 
tracks, roller bearings have, size for size, a considerably 
increased load carrying capacity as compared with a ball 
bearing of the same overall dimensions. The accuracy of the 
rollers and tracking surfaces enables speeds approaching those 
of ball bearings to be obtained. 


The normal accepted type has a parallel 
outer ring and shouldered inner ring as shown 
above, but where conditions demand, bearings 
are made with a parallel inner ring and shoulders 
on the outer ring. 


When it is necessary for a roller bearing to 
accommodate misalignment, bearings are supplied 
fitted with a spherical shell. 


Roller bearings are usually required for journal loading 
only, but under approved conditions bearings made with 
additional shoulders or sideplates can be employed for 
location duties. Some of these are here illustrated. 


RANSOME & MARLES BEARING CO. LTD., NEWARK-ON-TRENT, ENGLAND 
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The man who's one jump ahead specifies 


TOLEDO WOODHEAD SPRINGS 


name hal <porings lo mind / 


TOLEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 3 
TWS.58 
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DUTY 


MEDIUM 


DUTY 


HYDRAULIC BRAKES 


GIRLING LIMITED 
KINGS ROAD - TYSELEY 
BIRMINGHAM 11 
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@ more productive end mill 


“First class cutters,’’ say Dowty Equipment Ltd., Cheltenham, of 
DORMER HELI-CUT end mills. And here, in this well-equipped 
factory, these tools are setting up a good record of performance on 
the profile milling of main oleo leg members from tough S99 steel. 


With DORMER HELI-CUT end mills it is possible to increase 
speeds and feeds, even on the toughest materials. A full range of sizes 
is available, and descriptive folder is obtainable on request. 


THE SHEFFIELD TWIST 
SHEFFIELD 
DORMER TOOLS ARE OBT 
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REGO. TRADE MARK 


THE GACO SEAL 


The Scientifically Designed Oil Seal for Rotary Shafts. A Gaco Product. 


Deep rim affords perfect Spring Retention. 
Large Face Angle brings Sealing Edge well 
below spring. 
Knife edge Contact at Sealing Point. 


Sealing Point stiffened against local deformatic : 
by large included angle. 


This section stiffened to prevent deformation é 
under load. 


Shaft angle gives adequate clearance. 
Flexible Web. 


Gaco Skin affords better fluid tight fit in 
Housing. 


“HAIRLINE” LIP CONTACT! 


8 


ANGUS OIL SEALS 


GEORGE ANGUS & CO 


FLUID SEALING ENGINEERS 
NEWCASTLE UPON TYNE, 6 
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5 and 10-speed \ 
gear-boxes 


The top illustration shows the Fuller 
10-speed gear-box, comprising the 
famous five-speed box with 


a Fuller two-speed auxiliary 


box built on to it, thus pro- 
viding a ten-speed box for 


heavy-duty operation on large trucks, 


This unit is to the usual Fuller stand- 
ard of high-duty, with all forward 
gears helical, and all changes, includ- | . 
ing reverse, by dog-clutches. On 
both of these boxes the gears are 


shot-peened and crown-shaved, to avoid stress concentration. 


The lower illustration shows the Fuller 5-speed gear-box. Every gear 
is helical and engaged by dog-clutches and to reduce shaft deflection 
to a minimum the mainshaft is supported on three bearings, and the 
layshaft kept short, making one of the highest-duty gear-boxes ever 
produced, 
Exclusive European Representatives 
AUTOMOTIVE PRODUCTS COMPANY LTD., 


8rock House, Langham Street, London, England 
Telephone : Langham 2527 


DELIVERY 


FROM AVAILABLE MATERIAL 


Contact 


SALTER 


ABOUT SPRINGS & PRESSWORK 


JE 


Est. 1760 
Write for free copy of the Salter Spring Handbook—it's full of useful information 
GEO. SALTER & CO. LTD., WEST BROMWICH. Telephone: West Bromwich 133! (8 lines) 
LONDON Phone: Holborn 6046/7 MANCHESTER Phone: Blackfriars 8551 COVENTRY Phone: 3644 
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SPEED PRODUCTION ON VALVE 
ROCKERS AT VAUXHALL MOTORS 
LIMITED 


This 6-station machine for milling, drilling, countersinking and 
tapping valve rockers, is typical of hundreds of ARCHDALE 
specials supplied to the automobile industry. 

if your requirements cover really high production drilling, tapping, 
reaming, boring or milling... or any combination of these 
operations . . . we shall be pleased to co-operate with you on the 
design and building of machines to suit your requirements. 


JAMES ARCHDALE & CO. LTD. 
BIRMINGHAM 


SOLE AGENTS: ALFRED HERBERT LTD.. COVENTRY 
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can produce it! 


BEANS INDUSTRIES LTD. 


Engineers and Ironfounders 


TIPTON STAFFS 


Phone: TIPTON 1681 Grams: BEAN, TIPTON 
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How do you stick it? 


The coach-building industry makes endless demand for specialised adhesives for 
fast assemblies. 27 car manufacturers rely on adhesives from the DSP range 


The DSP range includes latex, rubber and reclaim 
based adhesives . . . thin fluids to heavy cements. 
If your business is assembly make it a fast 
assembly with DSP. If the range does not 
include an adhesive perfect for your process, 
DSP will make one specially for you. Write 


please with full details. 


DUNLOP SPECIAL PRODUCTS LTD., FORT DUNLOP, ERDINGTON, BIRMINGHAM 24 
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108 Spire Speed Nuts are in use 
throughout the new Armstrong-Siddeley Sapphire. 
These nuts make faster, easier assembly — 
and that means a saving of labour and materials. They 
do away with the need for expensive welding, riveting, 
clinching and the use of threaded inserts. And apart from 
functioning better, they save between 50°, and 75°/, on weight 


of materials used. Altogether there are over 200 different types 


of Spire Speed Nuts. On the Sapphire, however, these are the 


main types and some of the functions of the parts that 


are used: —SNU Nuts for securing the bonnet hinge to the 
bulkhead ; SNJ Nuts for securing the front wings to the 
front pillar; SCL Clips for securing the nameplate ; 
SFP Fixes for securing the radio grille to the dashboard; and 
SMF Grips for securing the front seats to the floor. All 
these jobs, and many others besides, can be done 


faster, cheaper and better by Spire. 


Enquiries to: 


SIMMONDS AEROCESSORIES LTD. 


Byron House, 7-8-9 St. James's Street, London, S.W.1. 
Head Office & Works: Treforest, Pontypridd, Glamorgan 
Also BIRMINGHAM, STOCKHOLM, MELBOURNE, SYDNEY, AMSTERDAM & MILAN 
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for Reliable Castings 


IN BLACKHEART MALLEABLE 


A group of typical castings in regular production 


Founded in 1906 and suppliers to the Motor Trade for over 40 


years. Pioneers in the use of Rotary furnaces. Laboratory 


controlled throughout. Notable for accuracy, reliability and easy 
machinability. We have our own machine shop and castings can 


be supplied fully machined if desired. 


FOLLSAIN-WYCLIFFE FOUNDRIES LTD., LUTTERWORTH 
Nr. Rugby. Tel. Lutterworth 10 & 60 
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STANDARD PIT FURNACES 


Furnace Usable Dimensions 
Rating 


Diameter Depth 
1,800 c.f.h. 2° 6" 4 0” 
2,800 <.f.h. 5’ 


*% This photograph was taken in the 
heat treatment shop of a leading 


manufacturer of bearings. 


The larger sizes of Birlec pit gas carburising furnaces About fifty standardised gas or electric Birlec 
are heated by ‘‘U"’ shaped gas-fired radiant tubes, gas carburising furnaces are now installed or on 
arranged around the periphery of the charge space. order. They enable gas carburising to be 
No furnace muffle is, of course, required and carried out under production conditions with 
the tubes have a long life. The gas carburising assured, reproducible results. If you are 
atmosphere may be derived either from manufacturing engine or transmission components, 
processed town’s gas or an inexpensive fluid. you will be interested. May we send details? 


BIRLEC LIMITED 


ERDINGTON BIRMINGHAM 2 4 
Sales and service offices in LONDON, SHEFFIELD, NEWCASTLE-ON-TYNE and GLASGOW SM/B. 736a 
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Our modern foundries are fully 
equipped to give you a service 
second to none. 

Uniform materials from high 
frequency electric furnaces are used 


in our extensive centrifugal casting 
plant for alloy piston ring pots and 
cylinder liners. All alloys contain- 
ing chromium and molybdenum are 
available to fine metallurgical limits. 


We supply some of the fore- 

most manufacturers with cylinder - 

blocks. Each one is spot located for 

immediate insertion in the machining 

jig and tested by us by modern metal- ‘ 

lurgical and radiological methods, 4 

to ensure accuracy and reliability. 
Modern production methods CYLINDER BLOCKS 


enable large quantities of castings 
in high-duty iron and aluminium PISTON RINGS 


alloys to be supplied at low cost— | 
and on time. Why not consult us to CYLINDER LINERS 


see whether we can give you a Etc., etc. 
better service ? 
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This is the second in 
a series of illustra- 
tions of highly-spec- 
ialised equipment 
devised to control 
the production and 
testing of special 
steels by 
Metals that are substantially rigid under normal conditions William Jessop 
will yet show some degree of plastic extension,or “creep” at elevated & Sons Ltd. 
temperatures under sustained load, the significant factors being the (A 4 alee oh 
temperature, the magnitude of loading and the resistance of the metal 5 and wnen tne 


llustrations appear 
to creep. 


copies will be supplied 
Creep-resistance is the most important of the criteria for the on request). 

highly-specialised steels and alloys used for the hot stressed parts of 

jet engines such as turbine discs and blades which obviously must enjoy 

a very high order of dimensional stability. 


The data relating to creep resistance are determined on specially- 
designed machines, such as those shown here, fitted with tensile loadin 
equipment and electric furnaces, both delicately controlled. Eac 
specimen of steel is held under conditions of constant load and precise 
temperature (controlled electronically to + 34°C.) for periods up to 
many years and regular readings, to incredibly fine limits, are made 
of the amounts of extension. 


WILLIAM JESSOP & SONS LTD 


STEELMAKERS SHEFFIELD 
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IN DAYS! 


In the specially equipped Ferodo Test House there is installed a 
range of machines capable of testing brake lining materials at 
full scale. This apparatus can reproduce conditions far more 
severe than would actually be experienced by any vehicle, and the 
effects of years of hard wear and strain can be obtained in a 
matter of days! Automobile engineers and designers—as members 
of one of the most competitive and rapidly progressive industries 
—will fully appreciate the advantages of this time-beating method. 
Physical testing of materials is made complete through final and 
practical testing by the Ferodo Test Fleet of modern cars, 
specially maintained for use on the roads and the M.I.R.A. track. 
The technical resources of the Ferodo Test House and the 
services of its technical staff, are freely at your disposal. 


FERODO 


BRAKE LININGS & CLUTCH FACINGS 


THE LARGE 
INERTIA TYPE 
TEST MACHINE 


(being mounted here 
with a disc type brake) 
tests heavy duty brake 
linings and clutch fac- 
ings. Its 100 hp. 
electric motor gives a 
constant speed range of 
500-1100 ¢c.p.m.  Fly- 
wheel energy is adjust- 
able. This machine, 
whose maximum kinetic 
energy reaches 
5,000,000 ft. Ibs. at top 
speed, can reproduce 
most of the duties that 
any type of heavy 
vehicle brake lining will 
encounter. 


PERODO LIMITED: CHAPEL-EN-LE-FRITH © A Member of the Turner & Newall Or 
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The Bantam cutter is 
on the aluminium traci fo 


head has been set at an angle for 
bevel cutting. Bevels of Mp 45 are easily 


The BANTAM lightweight 
Cutting Machine 


for hand guided or fully automatic operation 


Here are four practical applications of a_ single 
lightweight unit so adaptable that it can produce 
bevels up to 45°, describe circles of any diameter 
you want between 3 inches and 45 inches, and cut 
mild steel of any thickness up to 2 inches. It can be 
used for either fully automatic or hand guided cutting. 
Equipped with the well-known Cutogen one-piece 
nozzle for use with oxy-acetylene, it produces clean 
machine-finish cuts on relatively intricate shapes. 
Two further refinements are a reversing-switch for 


track-mounted straight cuts, and a cross traverse 


arm with quick-acting locking lever for aligning the 
nozzle over the work with minimum delay. All steel 
parts are oxidised against rust, and the controls and 
hose attachments are chrome finished. By reason 
of its versatility, strength, powerful motor and 
sensitive speed control, the Bantam does the work 
of much heavier and more expensive machines. 
Accurate and efficient in all plate-cutting applications, 
it quickly pays its way in any fabrication shop. 

Your nearest B.O.C office will gladly furnish full 


details. 
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Note the accuracy with which free-cuttin 
#hapes can be followed by the easy-to-contro! 


s view shows the adjustable radius bar in 
use. The Bantams cuts of any 


MADE PERFECT 


BRITISH OXYGEN LTD 


89 
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cost and ease installation 
are two important reasons why leading manufacturers 


use TORRINGTON NEEDLE BEARINGS 


Trouble-free performance in 
transmissions, universal joints, 
clutches, steering gears, governors, 
carburettors, generators, etc., has 
proved the Needle Bearing’s ability 

to handle heavy radial loads and has 
meant safer, more comfortable driving. 


The LAYCOCK-DE NORMANVILLE 
OVERDRIVE incorporating Torrington 
Needle Bearings is fitted as standard 

to all AUSTIN-HEALEY cars. 


This photograph of the 
Austin-Healey record-breaking car 
is reproduced by kind permission of 
The Austin Motor Co. Ltd. 


TORRINGTON BEARINGS 


THE TORRINGTON COMPANY LIMITED WORKS. Torrington Avenue, Coventry LONDON OFFICE: 7-10 Eldon Street, EC2 


90 
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RUBBER 
SUSPENSION 


HE BRAMBER ENGINEERING CO. LTD. 
EAD OFFICE & SPRINGBOK WORKS WATERLOO RD.{ CRICKLEWOOD LONDON N.W.2 
Telephone GLADSTONE 5447 (Private Branch Exchange) 


Coils from centreless ground bor - Crack detection Shot Peening 
PACTORIES: LONDON — GLASGOW — SOUTH WALES — DEVON 
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L FOUR BASIC TYPES 
ROLLING BEARINGS 


UNRIVALLED KNOWLEDGE OF EACH 


Not only is Skefko the on/y British manufacturer of the 

four basic types of anti-friction bearing, all produced in 

their factories at Luton, but the S{g¢{F organisation is 
world-wide. It embraces eight manufacturing units comprising 
nineteen factories and nearly 200 offices in various countries, 
offering unrivalled technical and service facilities. 


Every SA0S)F office—no matter where it is situated—is 


kept fully up to date with the latest technical information 


gained from the application and operational experience of 


Rolling Bearings—from every point of the compass. 


=BEDS 


ONLY BRITISH MANUFACTURER OF UR BASIC BEARING TYPES: 
CYLINDRICAL ROLLER, TAPER AND SPHERICAL ROLLER 


G35 
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Ill-Informed Criticism 


LTHOUGH British automobile manufacturers must 
by now be inured to criticism from many different 
quarters, they will doubtless be greatly surprised, 
but not perturbed by the most recent strictures 

upon the manner in which they conduct their affairs. The 
surprise will be occasioned by both the source, the indus- 
trial experts—whoever they may be—of the United Nations 
and by the content of the strictures. Briefly, these experts 
say, “there is no sign of a fresh approach to the design of a 
popular car, particularly one which takes advantage of 
weight reduction offered by careful design and the maxi- 
mum use of light alloys.” They continue, “because many 
British manufacturers have again entered the small car 
market, it is certain that an output of one model that is 
really economical is out of the question. This is in direct 
contrast with Western Germany.” 

Obviously, the criticisms can be aimed only at the 
“Big Six”. It is therefore germane to recapitulate briefly 
their post-war record. These organizations have in the 
past four or five years made capital investments in the 
order of £50,000,000 in modernizing their plants and in 
tooling for new models. This in itself proves nothing, but 
it can be claimed that the results have been outstanding. 
In the automobile industry productivity has increased 
much more than the national average for engineering, and 
indeed, for any major industry. At the same time, earnings 
of workers in the industry are much higher than the average. 
Yet, despite the vast capital investment and the high level 
of wages, the percentage increase in car prices in comparison 
with pre-war levels is much less than the average. The 
immense contribution the industry has made to the export 
trade of this country does not need to be emphasized. 
This is hardly the record of an industry that needs advice 
from “industrial experts”. 


The “‘popular’’ car 


Unfortunately, but not surprisingly, there is a certain 
imprecision in the terminology of the strictures. What, 
for example, is the meaning of a “popular” car? In the 
context it is probably meant to connote a car from which all 
but the basic necessities are excluded; that is, the type of 
car that in this country is generally referred to as an 
austerity model. Post-war experience, and more particu- 


larly the experience of the past year, proves that the idea 
that there is a large demand for a thoroughly austerity car 
is mistaken. Such a car would not be acceptable to a large 
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Price 3s. 6p. 


market in this country and at most would meet with 
acceptance in only one or two overseas markets, and then 
only in the face of competition from established Continental 
vehicles. There is a certain minimum standard of refine- 
ment that must be maintained if sales are to be of an order 
to warrant the expense of tooling for large quantity 
production. 

Nor is there much point in the statement “weight 
reduction offered by careful design and the maximum use 
of light alloys”. That is a generalization that may sound 
well when it is uttered but is in fact almost meaningless. 
Weight reduction is a means, not an end, and it must be 
considered in relation to other factors. Reduced weight 
will, of course, lead to reduced fuel costs, but it must also 
be remembered that at present prices a wider use of light 
alloys would increase the cost of a vehicle. 


Economic output 


Nor is there any reason for accepting the experts’ dictum 
that “‘it is certain that an output of any one model that will 
be really economical is out of the question”. Experience 
has shown that it is economically dangerous for a British 
manufacturer engaged in quantity production to rely on a 
single model, and this indeed applies to Continental 
manufacturers also. For example, Fiat, with a much 
smaller home market than the British, produces at least 
five models. 

It is not easy to understand why from time to time 
Volkswagen practice is held up as a pattern for the British 
automobile industry to follow. The output of the Volks- 
wagen car may be greater than that of any one British model, 
but this in itself does not establish that British outputs are 
not economic in quantity. The ultimate criterion must be 
the value the customer receives for the purchase price he 
pays, and on this basis the British automobile industry 
does not compare unfavourably with the Volkswagen 
organization. 


Automatic Machine Control 


T is amazing how frequently developments made for a 
certain specific purpose prove to have very much 
wider applications. A recent example of this is a 
new method, suggested by Sir Thomas Merton and 

being developed by the National Physical Laboratory, for 
making diffraction gratings. Although they are primarily 
intended as spectroscopes for analysing radiation, the 
“Merton-N.P.L.” gratings are also applicable to industrial 
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processes. They can, for example, be used for precise 
measurement of length and the control of machine tools. 
For these purposes long, accurate transparent gratings are 
needed. ‘Ihey can be produced cheaply by the new 
process. 

lf two of these gratings are placed one upon the other 
with their linings inclined at a small angle, dark lines or 
fringes are produced. When one of the gratings is kept at 
rest and the other is moved very slowly in the direction of 
the fringes, the fringes also move but at a greatly magnified 
rate. ‘lhe number which passes across the field of view 
can readily te gounted by a photocell or electronic counter. 
This method lends itself to very accurate and rapid 
measurement. 

An industrial firm is collaborating with the Light 
Division of the N.P.L. in applying this technique to the 
control of machine tools such as jig borers. ‘I hey are also 
working out further applications for the automatic control 
of machines. When this work is completed it will be pos- 
sible for elaborate machining operations to be performed 
from instructions stored up in a tape machine. The 
truly automatic factory may be nearer than we think. 


American Engines 


N outstanding feature of American passenger cars in 

1952 and 1953 was the installation of engines with 

greatly increased maximum brake horse power. 

- This was general throughout the whole of the 

automobile industry in the United States of America. In 

the main the greater b.h.p. was obtained by developing 

engines that had a higher b.h.p/displacement ratio rather 

than by increasing engine capacity. Generally, the 

increased b.h.p. was achieved at the expense of an inferior 

torque curve, poorer general performance in the lower 
speed range and increased fuel consumption. 

An analysis of information available for passenger car 
engines for 1954 shows that there is no longer uniformity of 
thought throughout the American industry on the question 
of increased maximum b.h.p. However, some organiza- 
tions are still following the previous trend, notably Chrysler 
with an engine that develops 235 b.h.p., an increase of 
31 per cent over the power output of the 1953 engine. 

Several makers have adopted a completely different 
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policy. For example, the Lincoln engine for 1954 has the 
same displacement, 317.5 in*, and the same maximum 
b.h.p., 205, as the 1953 engine. The new engine has been 
modified to give an improved torque curve and better 
acceleration in the lower speed range. Packard and 
Oldsmobile are installing engines of greater maximum 
b.h.p., but the increased horse power has, in each case, 
been obtained by increasing the engine displacement 
without any attempt to increase the output/displacement 
ratio. Both these engines have flatter torque curves than 
had their predecessors. They are also said to be much more 
economical on fuel, although this improvement is at least 
in part due to modifications of the axle ratios. 

There is a distinct trend towards a wider use of overhead 
valve V-8 engines. An analysis of 23 engines for 1954 
passenger cars shows that thirteen have OHV V-8, three 
OHV \V-6, four in-line 8 and three in-line 6 engines. 
Cars that have V-8 engines for the first time are the Ford, 
the Mercury and the Buick special. In 1955 it is probable 
that Chevrolet and Pontiac will also have V-8 power units, 
and some observers consider that this type of engine will, 
within a few years, be the standard type of power unit for 
American passenger cars. 


Compression ratios 

Compression ratios continue to rise. The ratios em- 
ployed vary from 7:2:1 to 8-7:1. An analysis shows that 
of 23 engines eight have a compression ratio of 8:1 or more. 
Obviously the fears that suitable fuels for high compression 
ratios would not be commercially available must have been 
allayed. In fact, fuels of from 92 to 97 octane rating are 
now available at American service stations. It is therefore 
not improbable that even higher ratios, perhaps approaching 
10:1, may be expected in the near future. 

One interesting inference may be drawn from this 
tendency towards higher and higher compression ratios. 
High octane fuels are not commercially available to any 
great extent in the export markets for passenger cars; nor 
are there any signs that they will be for some considerable 
time to come. Therefore, high compression engines will 
not be suitable for use in such markets, and the inference 
must be that for some time to come the American auto- 
mobile industry is prepared to forgo much of the export 
trade that it held in pre-war days. 
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NTEREST in the Citroén 2CV has 

been intensified in this country by 

the announcement that it is to be 
assembled at the Citroén factory at 
Slough. Despite the fact that this is 
one of the most unconventional cars 
produced in large quantities since the 
war, it is also one of the most successful 
in its country of origin. Its success is 
in part due to the compact engine 
design, which has made possible the 
adoption of a front-wheel-drive arrange- 
ment. This not only allows excep- 
tionally easy access to the whole of the 
engine and transmission system, but 
also leaves the maximum amount of 
space free in the body. 

As a result, the cost and overall 
dimensions of the vehicle have been 
kept to a minimum. However, the 
economies effected by the use of the 
front-wheel-drive layout are to some 
extent offset by the fact that one 
additional sliding joint, two extra 
universal joints and an extra pair of 
rolling element bearings are required, 
as compared with the more conven- 
tional rear drive arrangement. 

Another attractive feature of this 
vehicle is its low fuel consumption in 
terms of miles per gallon. This has 
been obtained by employing an engine 
of small capacity, 375cm*, and by 
keeping the weight of the vehicle to a 
minimum. The power output of the 
unit is 9 b.h.p., which represents 
24 b.h.p/litre, and is low even for a 
car of such a small size. From the 
figure of 1,100 1b, for the kerb weight, 
given in the specification panel, it can 
be seen that the power:weight ratio is 
18-35 b.h.p/ton. 

Particularly low rates of wear of 
cylinder bores, as well as of other com- 
ponents, are characteristic of this unit, 
and they are probably partly due to its 
low rating. It is obvious that if certain 
changes were made, notably to the 
induction system and crankshaft, a 
much higher output could be developed. 
Features such as rapid warm-up when 
starting from cold and relative freedom 
from cylinder bore distcrtion, which 
are inherent in horizontally opposed, 
air-cooled, twin-cylinder layouts, 
undoubtedly also help to reduce the 
rate of bore wear. 

Other details of this engine are given 
in the accompanying specification 
panel. The maximum b.m.e.p. and 
torque are 110 lb/in? and 16 lb-ft 
respectively, and are developed at 
1,800 r.p.m. A _ bore:stroke ratio of 
1:1 has been adopted and the con- 
necting rod length:stroke ratio is 
approximately 1-93:1. At the engine 
speed at which maximum b.h.p. is 
developed, the mean piston speed is 
1,430 ft/min. This speed is very low 
and although, as has already been 
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Part I. A Critical Review of the Engine Design 


SPECIFICATION 

ENGINE: Two cylinders, horizontally 
opposed. Bore and stroke 62mm ~ 62mm. 
Swept volume 375cm*.  Four-stroke. 
Maximum b.h.p. 9 at 3,500 r.p.m. 
Maximum b.m.e.p. and torque respec- 
tively 110 Ib/in? and 16-6 Ib-ft, at 
1,800 r.p.m. Compression ratio 6-2:1. 
Two-bearing, two-throw crankshaft, 
built up from five pieces. Push rod 
operated, overhead valves. Solex car- 
burettor and Guiot fuel lift pump. 
Fuel tank capacity 4-4 gallons. 


stated, it is not the only factor that 
influences cylinder wear, it undoubtedly 
tends to prolong the periods between 
rebores. ‘The output per square inch 
piston area is 0-95 b.h.p. 

A problem that has to be faced with 
a front-wheel-drive layout is that the 
engine mountings must be designed to 
react the final drive torque as well as 
to isolate the frame from the normal 
vibrations of the engine about its longi- 
tudinal axis of oscillation. Moreover, 
with horizontally opposed, twin- 
cylinder engines, rocking couples about 
a vertical axis must be catered for. 
The final drive torque, of course, acts 
about a horizontal axis normal to the 
longitudinal axis of the unit. 

To meet these requirements, a 
V-arrangement has been adopted for 
the layout of the front mountings, but 
instead of the usual single-sandwich 
rubber unit, a double-sandwich type 
mounting is fitted on each side. The 
centre plate and the rubber above and 
below it are enclosed in a_ short 
rectangular section, tubular housing 


Accessibility is the outstanding feature of the Citroén 2CV engine and transmission layout 


which is bolted to a bracket on the 
front cross member of the frame. On 
each side, the centre plate is bent 
upwards and then flanged outwards. 
A stud is welded to the top face of each 
flange, and these studs are used to 
secure the unit to a right-angle bracket 
bolted to the front wall of the crank- 
case. The up-turned ends of the 
centre plate act as limit-stops to prevent 
the amplitude of oscillation of the 
engine about its longitudinal axis from 
becoming very large. However, it is 
doubtful whether they are ever called 
upon to perform this function. The 
reaction at the front to the final drive 
torque is taken by rubber in compres- 
sion either above or below the centre 
plate according to the direction of the 
drive. 

At the rear, the mounting is a rubber 
bush, the longitudinal axis of which 
appears to be approximately on the 
axis of oscillation of the engine. This 
bush is not of circular section, but is 
oval, the major axis of the oval being 
horizontal. In this way, a relatively 
large area of rubber is available to take 
the compression loads imposed on it by 
the final drive torque. At the same 
time, the horizontal rocking couples are 
reacted by the relatively small areas of 
rubber in compression at the ends of 
the major axis of the unit. 

The mounting is carried by a swan- 
neck fitting welded on top of the cross 
tube supporting the front suspension 
pivots. The end of this fitting projects 
into the rear of the central steel tube 
of the mounting bush, where it is 
secured by two 7 mm diameter set bolts 
passed from the front through a vertical 
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ARRANGEMENT OF THE CITROEN 2CV ENGINE 
Bore and stroke 62 mmx 62mm. Swept volume 375 cm* 
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plate welded in the tube. When the 
engine is installed, it is lowered so that 
two bolts, screwed into the rear face 
of the turret housing for the striker 
lever of the gear shift control, rest in 
U-shaped slots cut in the top edge of a 
vertical plate Welded to the steel outer 
tube of the rear mounting bush. The 
bolts are then tightened against the 
plate. 

An integral crankcase and sump is 
employed. It is an aluminium alloy 
casting divided in a vertical, longitu- 
dinal plane, and the halves are dowel 
located. At the rear, four 10mm 
diameter studs are carried to secure the 
transmission casing to the crankcase. 
Two housings are cored in the front 
end of the crankcase. The inner one, 
the base of which is open to the sump, 
completely encloses the driving gear on 
the crankshaft extension and the half- 
speed whee!. Behind the driving gear is 
the front bearing of the crankshaft and 
in front of it is a ring pressed on to 
the shaft. This ring has an oil return 
scroll machined on jts periphery; it is 
housed in a bore in the front wall of 
the crankcase. 

In front of this is the dynamo, the 
hub of which is on a taper on the end 
of the crankshaft. A forward extension 
of the hub carries the blower rotor, and 
is internally tapered to receive a tapered 
plug pulled into it by a bolt screwed 
into the front end of the crankshaft 
Dogs for the starter handle are formed 
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on the plug. The shell 
of the dynamo, in which 
the field coils are 
mounted, is bolted to 
the crankcase. With this 
arrangement, there are 
no bearings in_ the 
dynamo and_ therefore 
reliability may be im- 
proved and cost 
reduced. However, the 
unit has to be designed 
specifically for the 
engine and this tends to 
offset the advantage of 
cost reduction. More- 
over, in some engine 
designs, because of 
crankshaft deflections, 
the adoption of such a 
present some difficulties. 


Crankshaft, connecting rods 
and pistons 

The crankshaft and connecting rods, 
together with the front journal bearing 
and the pressed-on helical gear and oil 
return scroll ring at the front end, are 
fitted to the engine as a complete 
assembly during manufacture, and the 
components cannot be obtained separ- 
ately as service spares. This is because 
the crankshaft is built up from five 
pieces, and the connecting rods, 
together with the big end bearing 
bushes, are assembled on to the crank 
pins before they are pressed into the 
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Vertical, longitudinal section of the engine. The rear bearing of the camshaft is formed by 
the oil pump body 


The front and rear engine mountings react the final drive 
torque in addition to isolating the frame from engine 
vibrations 


webs. The five pieces are: the front 
and rear ends complete with webs, the 
two crank pins, the ends of which are 
shouldered to locate them axially in 
the webs, and the oval centre web. In 
an engine of much higher power rating, 
the press fit alone would hardly be 
adequate to resist the torque loading 
of the shaft, but apparently movement 
of the components relative to one 
ancther is not experienced in this 
application. 

This method of manufacturing crank- 
shafts may well solve more problems 
than it creates. For instance, the 
separate crank pins can be hardened 
readily to the degree that is necessary 
when lead bronze bearings are em- 
ployed. Then, plain bearings can be 
used and, because of their superior 
strength as compared with white metal, 
can be of such a short length that no 
further advantage in this respect could 
be gained by fitting rolling-element 
type bearings. It would also be pos- 
sible to mill small serrations on the 
periphery of the pin where it is 
pressed into the softer crank webs. 
This might reduce any tendency for 
rotational movement of one component 
relative to another to take place. How- 
ever, there is no indication that the 
ends of the crank pins on this engine 
are serrated. 

Large diameter, blind holes are 
drilled axially from each end of both 
crank pins, presumably with the obiect 
of reducing the weight and therefore 
the rocking couples and inertia loading 
on the crankshaft. The holes drilled 
from the outer ends of the pins are 
longer than those drilled from the ends 
in the centre web and they are each 
closed by a pressed-in, cupped blanking 
plug. A radial hole in the outer end 
of each pin communicates with a 
drilled hole in the web and main 
journal: through these holes. lubricat- 
ing oil is taken from the main bearing 
into the hollow crank pin. Two more 
radial drillings, mid-way between the 
ends of each pin. feed the lubricant out 
to the big end bearings. 

The axes of the main journal bear- 
ings are in the plane on which the 
crankcase is divided. Axial location of 
the shaft is effected by the front bear- 
ing, which is flanged at each end. The 
dimensions of the rear bearing are 
48 mm inside diameter by 56mm out- 
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side diameter by 32-5mm long. Both 
bearings are of white-metal lined 
bronze and are located by shouldered 
dowels. The larger diameter portion of 
each dowel is, of course, in the bearing 
housing, and the smaller, 8mm 
diameter, portion is in the bearing, so 
there is no possibility of the dowel 
contacting the journal and scoring it. 
By using white-metal lined bearings, a 
certain amount of misalignment of the 
shaft can be tolerated, and in this 
engine they also appear to be large 
enough to cater for considerable out-of- 
balance forces. 

Both the front and rear ends of the 
crankshaft are counterbored to reduce 
weight. At the rear, an oil thrower ring 
is pressed-on and is located against a 
shoulder immediately behind the rear 
journal. This thrower works in a space 
cored in the crankcase. Immediately 
behind it is a lip-type oil seal, which is 
housed in the crankcase, and which 
bears on the tail end of the shaft. The 
flywheel is spigoted on to the end of the 
shaft, and secured by five 8mm 
diameter set bolts and located by one 
8mm diameter dowel. It is 252mm 
diameter over the periphery on which 
the starter ring gear is pressed. The five 
bolts are locked by a circular plate, the 
edges of which are turned up against 
the hexagon heads of the bolts. The 
ring gear, which has 107 teeth, is 
pressed on, and it meshes with a nine- 
toothed pinion. 

The big end bearing housings are 
not split, but are of the ring type. With 
this arrangement, the bearing lengths 
can be kept to a minimum because 
there is no discontinuity in the housing, 
and also because no bolts have to be 
accommodated. A further reduction in 
length has been obtained by the use 
of copper lead beaging shells. As a 


result the offset of the cylinder axes, 
and therefore the rocking couples, are 
relatively 


small. Phosphor bronze 
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The automatic advance-and-retard and contact breaker units are mounted on the front 
end of the camshaft 


bushes are fitted in the small ends of 
the I-section connecting rods. The 
dimensions of the bushes are: inside 
diameter 20mm, outside diameter 
22mm, length 25mm. Fully floating 
gudgeon pins are employed. They are 
retained by wire circlips in grooves in 
the piston bosses. The bearing length 
of the pin in each boss is approximately 
13 mm. 

Aluminium alloy pistons with domed 
crowns are used. They are somewhat 
unusual jn that at the thrust faces, the 
base of the skirt of each pisten is 
extended downwards. This presumably 
is to increase the bearing area available 
to take the thrust. It may also be 
intended to improve piston cooling. 
However, many authorities consider 
that by far the greatest proportion of 
the heat flow to the cylinder walls takes 
place through the rings and not between 
the contacting faces of the piston and 
the bore. 

The pistons are of such a sturdy 
design that they appear to be capable 
of dissipating much greater heat flow 
than is likely to be experienced in an 
engine of such low rating. However, 
the precautions taken in this respect 
may well be justified in view of the 
fact that in a motor car powered by an 


From this view of the sectioned engine, it can be seen that an unusual rocker arrangement 
has been adopted 


air-cooled engine, the flow of air over 
the cylinders is not so great as in, for 
instance, a motor cycle. Three compres- 
sion rings, each with a face width of 
2mm, and one oil control ring, with a 
face width of 3-5 mm, are fitted to each 
piston. 


Timing gear, camshaft and valve gear 

An unusual feature of this engine is 
that, so far as spares are concerned, the 
camshaft, its front bearing, the half 
speed wheel, the mechanical advance 
and retard mechanism and the contact 
breaker cam are supplied as a complete 
assembly. The contact breaker cam and 
automatic advance and retard mech- 
anism are mounted on a forward exten- 
sion of the camshaft. Behind these is 
machined an oil return scroll that works 
in a bore in the front wall of the crank- 
case. Immediately to the rear of this is 
the eccentric on which bears the push 
rod that actuates the fuel pump 
mounted on a boss on the right-hand 
side of the crankcase above the crank- 
shaft gear. 

The front journal is of such a 
diameter that the half speed wheel, 
which is pressed on to it, may be 
passed over the eccentric during 
assembly. A noteworthy feature of this 
half speed wheel is that it is in effect 
two wheels placed together on a 
common boss. These wheels are free 
to rotate independently before assembly 
to the engine, and after assembly they 
can still rotate relative to one another 
within the limits imposed by the mesh- 
ing of the teeth. They are sprung in 
such a manner that the trailing flanks 
of the meshing teeth of one wheel are 
loaded against the leading flanks of 
those on the driven wheel, and the 
leading flanks on the other part of the 
half speed wheel are loaded against the 
trailing flanks of the driving wheel. 
Thus, there is no backlash and the 
timing gear runs relatively silently. The 
springs are of the coil type and are in 
tension. There are three of them housed 
in tangential slots in the wheel discs; 
one end of each is hooked into a hole 
in one disc and the other end is 
similarly attached to the other disc. 

At the front of the camshaft, a bush- 
type bearing is employed. It is located 
between the half speed wheel and a 
flange on the rear end of the journal. 
Axial location of the whole assembly is 
effected by a stepped dowel, the small 
diameter portion of which registers in 
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a hole in the bearing, and the larger 
end is in the housing. The rear end of 
the camshaft bears directly in the oil 
pump body, and the eccentric gear of 
the pump is keyed on to a rearward 
extension of the shaft. 

The tappets are 24mm diameter by 
51 mm long and are of unusual design. 
They are of tubular construction and 
have hardened pads in their ends. 
Hardened spherical end fittings are 
carried at both ends of each of the push 
rods, which are 220 mm long. The rods 
are housed in tubes, the outer peri- 
pheries of which are shouldered at each 
end. ‘The outer end of each tube is 
pressed and spigoted into the cylinder 
head, and then fixed by peening. Over 
the inner end is passed a washer, which 
is located against the shoulder on the 
tube and tetains a coil spring. The 
inner end of this spring bears on an 
assembly, comprising a sealing ring 
and cupped retainer washer, round the 
end of the tube and presses it against 
the end face of the tappet housing 
bored in the crankcase. 

The outer end of each push rod seats 
in the cupped end of a tappet adjusting 
screw on one end of the rocker arm. 
This arm is centrally pivoted and on 
its other end a cone is formed with its 
apex pointing inwards towards the 
head. The cone seats in a hole in a 
retainer washer for a light, coil-type 
return spring, which has the function 
of ensuring that the rocker at all times 
remains ‘seated on the end of the push 
rod. On the other end of the boss of 
the rocker is another arm, extended in 
the same direction as the one with the 
cone end; it has a hardened end pad 
that bears on the valve in the usual 
manner. 

There are two rocker shafts per 
cylinder. They are 12mm diameter by 
100mm long. Their axes are vertical 
and they are carried between the two 
valves, which are set at an included 
angle of 70 deg in a horizontal plane. 
The pedestals that support the rocker 
shafts are cast integrally with the alu- 
minium alloy head, and the upper pair 
form bosses through which two of the 
three cylinder holding down studs are 
passed, This arrangement is a good one 
from the point of view of accessibility 
to the holding down nuts. 

During assembly, each rocker shaft 
is inserted from below. When the end 
of the shaft has been pushed a short 
distance through the hole in the lower 
pedestal, a compression coil spring, 
with a thrust washer at its lower end, 
is placed over it. Then the rocker, with 
another washer on its upper end, is 
inserted between the upper pedestal 
and the spring, and the shaft is pressed 
through until its upper end projects a 
short distance above the pedestal. Thus, 
the rocker and shaft oscillate together. 
The upper end of each shaft is stepped, 
so its cross section is of semi-circular 
form to clear the cylinder head holding 
down stud. A hole is drilled radially 
through it, and the inner end of a 
spiral spring is inserted in the hole. 
The outer end of this spring is bent at 
right angles to the plane of the spiral 
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and is turned behind the rocker 
pedestal. On earlier models, a split pin 
was used in this hole to prevent the 
shaft and rocker assembly from 
bouncing downwards on the spring 
when the vehicle traversed rough 
terrain. Presumably the change was 
made because of a tendency under 
certain conditions for the pin to chafe 


This breather valve is carried in a branch 
pipe on the oil filler tube 


against the rocker pedestal. The larger 
area of contact between the spiral and 
the pedestal should be sufficient to 
prevent serious chafing. 

Single springs are employed on the 
valves. Each has a free length of 
38mm and, under a load of 31-40 kg, 
its length is 24mm, while under a load 
of 18-20 kg, it is 31mm long. In the 
exhaust valve assembly, the lower end 
of the spring bears on a shroud which 
fits over the end of the valve guide to 
prevent it from being over-oiled, but 
in the inlet assembly the spring seats 
on a plain washer round the end of the 
guide. Each spring is retained by a 
shouldered washer, in which a hole is 
drilled eccentrically. A slot is cut in 
the centre of the washer to break out 
into the hole, and two flats are 
machined near the end of the valve 
stem. After the stem has been passed 
into the eccentric hole, it is slid into 
the slot in which it is retained by the 
end of the stem dropping into a 
counterbore in the centre of the 
washer. 

The face width of both valve seats 


Cross section of the fuel pump 
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is 0-9-1‘5mm. In the inlet ports, the 
included angle of the seats is 120 deg, 
and the face width is limited by cutting 
back the bore of the seat at an included 
angle of 26 deg. A 60 deg cut is effected 
in the bores of the exhaust valve seats 
to limit the width of the face, the 
included angle of which is 90 deg. The 
tappet clearances are 0-15 mm inlet and 
0-20mm_ exhaust. 


Cylinder heads and barrels 


Three cylinder-holding-down studs 
are employed and they are waisted to 
8 mm diameter between the ends. They 
pass through the cylinder heads and are 
screwed into the crankcase. To prevent 
seepage of oil down the studs, cap nuts 
are used to hold down the cylinder 
head and barrel assembly. A single, 
7 mm diameter stud is screwed into the 
centre of the cylinder head and a cap 
nut on it holds down the rocker cover. 
A joint washer is fitted between 
the head and the cover to prevent loss 
of oil. If this washer is not in good 
condition, or is badly fitted so that it 
leaks, it is possible in time to lose all 
the lubricating oil from the engine. It 
is difficult, however, to imagine such a 
large amount of lubricant being lost 
without its being noticed in time to 
prevent serious damage. 

A spherical combustion chamber is 
incorporated in the head, and it has 
been necessary to machine a small 
recess in the crown of the piston to 
provide clearance for the inner edge of 
each valve during the overlap period at 
top dead centre. The head is spigoted 
on to the cast iron cylinder barrel, and 
a 1mm thick copper gasket is fitted. 
This, together with the thickening of 
the barrel section adjacent to the 
cylinder head joint, ensures that there 
is an adequate path for the flow of heat 
from the head into the barrel, where it 
is dispersed by the cooling fins. 
Dissipation of heat from the cylinder 
head is, of course, a major problem in 
either water-cooled or air-cooled 
engines. The cylinder barrel section 
is also thickened near the flange that 
seats on the crankcase. A short spigot 
beneath the flange locates the cylinder. 
The remainder of the skirt, which 
projects into the crankcase, is machined 
to a smaller diameter. Thus, the area 
round the periphery of the barrel where 
close tolerances have to be maintained 
is kept to a minimum. 


Induction system 

In the cylinder head, the ports are 
turned upwards from the valve seats. 
The exhaust ports discharge vertically 
at the front and the inlets at the rear. 
A single joint washer bridges the two 
joint faces machined on the upper 
surface of the head, and the inlet and 
exhaust manifolds are pulled down on 
to it by three nuts and 7 mm diameter 
studs. One of these studs is screwed 
into the joint face in front of the 
exhaust port, another is screwed into 
the face behind the inlet port and the 
third is between the two, where the 
joint flanges abut. 

Both the inlet and exhaust manifolds 
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are fabricated from steel tube and sheet 
metal. The inlet pipes from each side 
pass over the engine and are welded 
to the riser pipe at the centre. This 
junction is enclosed in a heater jacket, 
also fabricated from sheet steel, through 
which is passed the exhaust gas from 
the right-hand cylinder. On earlier 
models, a metal screen was interposed 
between this jacket and the carburettor 
mounted above it, but it is no longer 
provided, since it has been found 
unnecessary. The Solex carburettor is 
held down by two 7 mm diameter studs; 
a 6mm thick, insulating washer is 
interposed between it and the riser 
pipe. A simple felt-element-type air 
cleaner is fitted on top of the car- 
burettor. 

A shouldered rubber sleeve connects 
a pipe from the air cleaner to a branch 
pipe on the oil filler tube assembly bolted 
on top of the crankcase. In the end of 
the branch pipe is a simple disc-type 
non-return valve to ensure that air can 
only pass out of the crankcase. This 
is an important feature because there 
is no oil filter in the lubrication system. 
Many authorities hold that it is 
unnecessary to incorporate a filter in 
lubrication systems provided foreign 
matter is prevented from entering the 
crankcase and sump. 

Another interesting feature of the 
induction system is a small pipe that 
carries hot air, to prevent icing in 
extremely cold weather, to a point 
immediately above the entrance to the 
air tube in the centre of the diffuser. 
This pipe is clipped to the underside of 
the air cleaner. One end is extended 
horizontally through a hole in the side 
of the down pipe and bent at right 
angles over the diffuser. The other end 
is also bent downwards at right angles 
and is connected by a rubber sleeve to 
a vertical pipe welded to a small jacket 
clipped on to the exhaust pipe on the 
right-hand side. This jacket is a small 
pressing of semi-cylindrical form. One 
end, and the straight edges which are 
parallel to the axis of the pipe, are 
lipped inwards. The other end is left 
open so that air can be drawn into it 
over the hot exhaust pipe and then up 
the vertical tube into the carburettor 
intake. 
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An extremely simple control linkage 
connects the organ-pedal type throttle 
control te the lever on the stem of the 
butterfly valve. It consists of a single 
rod with one end bent at right angles 
and inserted into a rubber bush, 4mm 
inside diameter by 8mm _ outside 
diameter by 18 mm long, carried in an 
eye formed at the upper end of the 
pressed steel pedal. It is retained by 
a split pin and plain washer on the end 
of the rod. Screwed on to the other 
end of the rod is a ball socket by which 
it is attached to the lever on the 
carburettor. After adjustment for 
length has been made at this end, the 
setting is fixed by the usual lock nut 
arrangement. 


Exhaust system 

The exhaust from the right-hand 
cylinder is carried through a pipe, over 
the top of the engine to the heater box, 
which is round the junction between 
the induction pipes and the riser. It 
then passes out through another pipe 
to the left-hand side, where it is ioined 
by a branch from the other cylinder. 
The manifold pipe terminates a short 
distance in front of this junction. A 
spherical seating ring is welded on its 
end, and the belled end of the exhaust 
pipe is clamped to it by means of a 
diametrically split ring, of channel 
section. Two 7mm diameter bolts 
hold together the halves of the ring. 
The exhaust pipe is carried forwards 
and then downwards and to the rear, to 
an expansion box under the left-hand 
cylinder. From this box, another vipe 
carries the exhaust into the silencer 
which is mounted transversely beneath 
the gearbox. 


Lubrication system 

Oil is drawn through a strainer in the 
base of the sump into a long, thimble 
fitting on which the strainer is mounted 
and thence through a radial hole in the 
fitting into a vertical passage drilled in 
the rear wall of the sump and crankcase 
casting. From this passage, it passes 
into the eccentric-gear type oil pump. 
The eccentric gear is keyed on to the 
rear end of the camshaft. It drives an 
internally toothed annulus which is 
free to rotate in the housing, and which 


meshes at the top of the gear. Below, 
a crescent-section scparator vane fills 
the clearance between the tips of the 
teeth of the gear and the annulus. There 
are thirteen teeth on the gear and 
sixteen on the annulus. 

The oil outlet channel is cored in 
the cover plate and directs the lubricant 
into the hollow camshaft. Radial holes 
in the front end of the camshaft pass 
the oil into a large section annular 
groove round its front journal. From 
this groove, the lubricant passes into a 
drilled passage in the end of which is 
a spring-loaded ball-type relief valve 
housed in the side of the crankcase. 
The pressure should be 2-9-3-2 kg/cm? 
with the engine running at 3,500 r.p.m., 
and the oil temperature 80 degC. 
Adjustment of this valve can be 
effected interposing different 
distance washers between the end of 
the spring and the cap nut in which it 
is housed. 

From the passage containing the 
relief valve, the oil passes forwards to 
a banjo connection on the right-hand 
side of the front wall of the crankcase, 
and thence to the oil cooler mounted, 
above the crankshaft, between the 
blower and the crankcase. The outlet 
from the cooler passes to a_ banjo 
connection on the left-hand side of the 
engine, whence passages are drilled to 
the main journal bearings. Holes in 
the crankshaft carry the oil to the 
hollow crank pins, and radial drillings 
distribute it outwards to the big end 
bearings. 

Small pipe-connections taken from 
each of the banjo unions serving the 
cooler distribute oil through small 
diameter pipes to the cylinder head. 
From the union in each head, drillings 
take the lubricant to an annular groove 
round the exhaust valve guide, whence 
it is passed through holes into the rocker 
chamber. The oil return to the sump 
is through the tubes that enclose the 
push rods. Air is distributed from the 
eight-bladed, pressed steel rotor to the 
oil cooler and to the cylinders through 
a pressed steel shroud ring. A wire- 
mesh stone guard is fitted over the air 
intake, and in its centre, supported by 
three stays, is a guide tube for the 
starter handle. 


Al a recent demonstration, the effec- 
tiveness of the Antifyre Pistole 
Extinguisher was amply demonstrated. 
Two types were shown, one, the Model 
III, has a range of 25 ft, whereas the 
other, a smaller one termed the Lifeboat 
Unit, Model IITB, has a range of 12- 
15 ft. During the demonstration local- 
ized fires, in which about two pints of 
petrol, two pints of cellulose thinners 
and a liberal quantity of liquid tar were 
burning furiously, were completely 
extinguished in a fraction of a second 
by one shot from the pistole. Then a 
large quantity of petrol was sprayed 
on the ground to form a trail about 
10-15 ft long and ignited. Again one 
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single shot extinguished the blaze. 

The barrel of the unit is formed by 
the cartridge, which is fitted in a 
bayonet socket on the butt. Thus, if 
the first cartridge fails to extinguish the 
fire, a second one can be placed in 
position, ready for firing, in a fraction 
of a second. The overall length of the 
Model ITI is 14in and it weighs 34 1b 
when charged. In the Model IIIB unit, 
the cartridge is only half the length of 
that of the standard one, but is claimed 
to be equally effective except that, as 
has already been mentioned, the range 
is less. When the trigger is pulled, the 
hammer strikes a percussion cap in the 
centre of the base of the cartridge. This 


detonates a small explosive charge, 
which projects a fine white powder at 
the fire. The discharge is initially of 
conical form and then mushrooms out 
to blanket and beat the fire. It is also 
said to de-oxygenate the air in the 
immediate vicinity of the blaze. 
Another type of extinguisher pro- 
duced by the same manufacturers is 
the Primex unit. This contains carbon- 
tetra-chloride under pressure. By turn- 
ing the cap at the top of the cylinder, 
the fluid is released and sprays out of 
a jet in the side of the unit. The dis- 
charge of fluid can be stopped by 
screwing the cap down and _ the 
extinguisher can be used again. 
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EXHAUST BRAKING EQUIPMENT 


A Range of Control Systems for the Parkwood-Oetiker Unit 


consistently reliable braking has 

been demanded to match the 
steadily improved performance cf both 
goods and passenger vehicles. This 
has re-focused attention on exhaust 
braking, a method hitherto virtually 
disregarded in this country although it 
has been widely used on the Continent 
for more than a quarter of a century. 
The apparent neglect occurred as a 
consequence of our relatively well- 
graded road system, the absence of any 
extensive mountainous terrain and the 
adequacy of conventional wheel brakes. 
These conditions, of course, still obtain 
in Britain, but the more exacting 
overseas and military requirements 
assume increasing importance. 

It should not be presumed, however, 
that exhaust braking is necessary or 
desirable only for vehicles operated 
continually over long gradients. It can 
effect substantial operating economies 
by reducing wear on the wheel brake 
shoes and drums and also lowering the 
time and cost of maintenance ard 
adjustment. This is well shown in 
Switzerland where exhaust braking is 
employed not only by the Postal 
Authority for their vehicles operating 
over the mountain passes but also by 
municipalities for urban passenger 
transport systems. It is claimed that 
shoe and drum wear can be reduced by 
from 25 to 50 per cent according to 
operating conditions. 

Other advantages accrue. Driver 
fatigue is reduced as fewer gear changes 
and fewer and less sustained applica- 
tions of the wheel brakes are required. 
It can be used for checking speed when 
in dense traffic or when cornering, and 
on greasy or icy road surfaces the 
smooth application of braking effort 
through the transmission minimizes the 
risk of wheel skids. 

Exhaust braking also 


I: recent years more effective and 


contributes 


substantially to the safety of a vehicle. 
It can form a completely independent 
self-contained system additional to the 
conventional wheel brakes and is not 
susceptible to fading. Down grades 
can be descended at a steady speed on 
the exhaust brake alone without accel- 
erating the vehicle or overspeeding the 
engine and, should an emergency rise, 
the wheel brakes are cool and in the 
most effective condition. Incidenial 


The control valve for the independent hand- 
operated system is mounted on the steering 
column 


operating economies are effected as fuel 
is cut off during exhaust brake applica- 
tion, the working life of tyres is 
extended by reason of smooth braking 
and the virtual impossibility of locking 
the wheels, and engine and transmission 
wear is reduced since rotational speeds 
are lower during descents. 

The well-proved Oectiker brake is 
now produced in this country by 
Parkwood (Brakes) Ltd., Sunbury-on- 
Thames, Middlesex, who have acquired 
from the Swiss parent company the 
sole manufacturing rights for the British 
Empire. Made in two sizes, for exhaust 
pipes up to 2-125in and 3-125in 
internal diameter, they are adaptable 
to any standard commercial or pas- 


senger vehicle. The location is not 
critical and, provided a suitable control 
is arranged, the unit may be sited at 
any point in the pipe running from the 
exhaust manifold to the silencer. 

In construction it is simple and 
robust. It consists of a malleable iron 
cylinder, flanged at. each end for 
attachment by three through-bolts to 
complementary flanges welded to the 
ends of the divided exhaust pipe. Flat 
asbestos washers are provided at the 
joint faces. Two transverse holes are 
bored in the cylinder, one for the 
spindle of the valve and the other, 
located downstream of the valve, for 
the actuation spindle. The steel spindle 
carrying the malleable iron butterfly 
valve takes its bearing in the unbushed 
bored holes with generous clearance 
both diametrically and laterally so that 
the valve is permitted a limited float 
to seat positively when it closes at an 
angle of 15 deg to a plane normal to 
the axis of the cylinder. Steel blanking 
plates, each attached by two set screws, 
close the bored holes. 

The actuation spindle, laterally 
located by spring clips, projects through 
its unbushed borings to receive at 
either side the operating lever. Forked 
members bolted to both the valve and 
the actuation spindle are connected by 
a steel link. A radial movement of 
75 deg by the actuation spindle brings 
a stop, formed integrally with one arm 
of the actuation spindle fork, into 
contact with the butterfly valve and 
prevents movement of the valve beyond 
a plane containing the cylinder axis. 

This method of mounting and actua- 
tion is a patented feature, ensuring that 
noxious gases cannot escape by way of 
the valve spindle and possibly find their 
way to the driver’s cabin or the 
passenger saloon. The bosses for the 
actuation spindle bores are recessed 
and relieved but no packings are fitted. 


Arrangement of the Oetiker exhaust brake. The relay method of actuating the butterfly valve obviates 
gas leakage 
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They are not necessary, in fact, since 
any gases forced past the closed valve 
will drop to atmospheric pressure and 
pass out through the silencer rather 
than escape past the spindle. Exhaust 
manifold and pipe joints up to the 
brake valve must, of course, be capable 
of holding an internal pressure of up 
to about 50 lb/in*. ‘Che actual pressure 
established will depend upon the 
characteristics of the engine and is 
determined by the spring loading of 
the exhaust valve and the overlap 
period. Pressure will rapidly be built 
up in the manifold and pipe until it 
reaches a value sufficient to hold the 
exhaust valve off its seat and air is 
relieved to atmosphere past the inlet 
valve during the initial stage of the 
inlet stroke. Usually a pressure of 35 
to 45 lb/in? is maintained. There is no 
need to modify the standard valve 
timing. 

Control of the brake valve must be 
positive to ensure efficient operation. 
On the Continent vehicles are most 
commonly controlled from a hand lever 
on the dash or on the steering column 
through an arrangement of rods and 
levers. Such systems require consider- 
able effort to operate and are liable to 
need fairly frequent adjustment. 
Furthermore, should the exhaust 
manifold of a forward-mounted engine 
be on the opposite side of the vehicle 
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Exhaust brake, with air pressure operating cylinder, located in 
exhaust pipe below propeller shaft 


Assembly of exhaust brake and air pressure cylinder (full line) or vacuum cylinder (broken line) 


AUTOMOBILE 
ENGINEER 


Convenient mounting of exhaust brake on underfloor engine 
of Leyland Cub chassis 


to the driver, or should the engine be _ brake is operated as a result of a slight 
located under the floor, the linkage movement, requiring only a_ light 
tends to become unduly complicated. pressure, of a special pad hinged over 
Since most commercial vehicles are the pedal. ‘This may be difficult to 
equipped with either vacuum or air assess precisely, particularly if the foot 
pressure braking systems it would has to be raised some distance from 
seem logical to utilize the available the footboard to reach the pedal, as is 
power to operate the exhaust brake. not uncommon. Consequently, the 
The Clayton Dewandre Co. Ltd., of | movement may be excessive and a light 
Lincoln, in co-operation with the pressure may inadvertently be applied 
makers of the Oetiker brake, have to the friction brakes also. Should this 
designed and developed a comprehen- happen regularly some unnecessary 
sive range of power-operated control wear of the linings will occur, and in 
equipment. For both vacuum and air each instance the advantage of cool 
pressure systems control can_ be friction brakes will be lost. Further- 
arranged independently by hand lever more, on long gradients, the continued 
or automatically from the brake pedal support of the weight of the foot at an 
or accelerator. Installation is facilitated elevation can become very tiring or 
as the brake valve can be located at even cramping to the driver. 
any convenient point upstream of the Automatic operation from the accel- 
silencer and connections established by _ erator, which applies the exhaust brake 
simple pipe lines and, in the case of | whenever the pedal is released, is not 
automatic operation only, simple without certain minor disadvantages. 
electric wiring. It calls for a modification of driving 
It might be assumed that automatic — technique since, obviously, the vehicle 
operation would be the more desirable — will be decelerated more rapidly than 
since this calls for no additional effort is usual on the simple release of the 
by the driver and is out of the driver’s pedal. While this may even be an 
control and cannot, therefore, be advantage when in top gear, too great 
neglected or ignored. Experience has a retarding force may be exerted when 
shown, both here and on the Continent, — in a lower gear in traffic or on a modest 
that an independent hand control is gradient. Unless a change be made to 
preferred by the majority of drivers. a higher gear, some operation of the 
Where automaticity is arranged from accelerator pedal, and consequently of 
the normal brake pedal the exhaust the exhaust brake valve, may be neces- 
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sary to keep the vehicle rolling. Under 
such conditions, should an emergency 
stop be called for, simultaneous with- 
drawal of the clutch and application of 
the friction brakes would inevitably 
result in “ losing ” the engine. A similar 
situation could arise, of course, with 
automatic operation from the friction 
brake pedal or even with hand opera- 
tion. With the last method, however, 
such a contingency could be avoided 
by an immediate opening of the exhaust 
brake valve. 

It is possible to adjust the butterfly 
valve and the fuel cut-off so that the 
engine will idle when the clutch is 
withdrawn but opinion on the advis- 
ability of this method is somewhat 
conflicting. The makers of the exhaust 
brake recommend, and a number of 
engine manufacturers insist, that fuel 
injection be cut-off with application of 
the brake. To some extent diversity of 
opinion arises from varied appreciation 
of the function of the exhaust brake. 
It was designed primarily as a retarder 
and not as a stopping brake. 

For the independent hand control 
system a valve is mounted on the 
steering column, clear of the driver’s 
knee, for either right-hand or left-hand 
operation. Air pressure the 
reservoir is piped to the valve and 
from the vaive a lead is taken directly 
to the operating cylinder mounted on 
the exhaust brake valve. A branch 
from this lead is taken to the fuel 
injection cut-off. The installation for 
a vacuum system is similar but with 
appropriate change of type of com- 
ponents and re-positioning of the 
external lever on the exhaust brake 
valve for a pull stroke instead of 
a push stroke. The simultaneous cut- 
off of fuel is arranged by means of a 
small air power cylinder or a small 
diaphragm chamber for pressure or 
vacuum systems respectively. Each of 
these devices has a stroke of 0-75 in 
and a terminal pull of about 20 lb. 

In automatic systems control is 
effected by a solenoid-operated air 
pressure or vacuum valve. The solenoid 
is energized from the vehicle battery 
when a Micro switch is operated from 
the brake pedal or from the accelerator. 
As only a small solenoid is necessary 
to actuate the control valve, the electric 
current is very low and in no way 
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comparable to the consumption of 
the large solenoid used to close the 
exhaust brake valve directly in an all- 
electric system. 

Test runs on a Leyland 7-4 litre 
engined vehicle weighing about 9 tons 
demonstrated the efficacy of the Oetiker 
exhaust brake as a retarder on an 
urban bus route with considerable 


TABLE I. 
Speed at time 


of braking 
(m.p.h) 


Gear 


ratio is used was demonstrated in a run 
in second gear. Speed was brought 
down to less than 5 m.p.h. and three 
times during the descent the clutch 
had to be withdrawn to keep the 
vehicle rolling. 

The tabulated performance figures 
were taken from a series of tests con- 
ducted by a prominent French vehicle 


LORRY, 183 TONS GROSS, ON LEVEL 


Stopping 
distance 


(yards) 


31-0 
26:1 
15°5 


5th 
4th 
3rd 
2nd 


TABLE Il. 


Speed at time 
of braking 
(m.p.h) 


Gradient Gear 


(per cent) 


LORRY, 183 TONS GROSS, ON DOWN GRADES 


Deceleration 
Limit speed of rate 
deceleration (ft/sec’) 


4th 
4th 

3rd 
10°5 3rd 


45 
8 


traffic in both directions. The hill, 
about half a mile long with a bend at 
about one-third distance, has an 
average gradient of 1in9. The surface 
was good and in dry condition and for 
each run the approach was at a speed 
of about 25 m.p.h. First a normal run 
in third gear was made using only the 
friction brakes. Continuously a firm 
application of the brakes was necessary 
to hold the vehicle under control at a 
speed just below 20 m.p.h. 

During an opportune lull in the 
traffic flow a descent was made in third 
gear with the vehicle running freely 
without any brake application. The 
engine was raced above its governed 
speed and the vehicle accelerated to 
30 m.p.h. With minor fluctuations, 
above and below, that speed obtained 
throughout the descent. Again in third 
gear, the vehicle made a descent using 
only the exhaust brake. Speed dropped 
almost immediately to 20 m.p.h. and 
was steadily maintained at . slightly 
below that speed. The efficiency of 
the exhaust brake when a lower gear 
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A Master switch 


B Micro switch 


18-6 
21:7 
5 
15°5 


manufacturer on a 10-ton lorry having a 
six-cylinder engine of 120mm _ bore 
and 160 mm stroke and fitted with the 
Oetiker exhaust brake. The gross 
weight of the vehicle was 41,900 lb. 

Reference throughout has been to 
diesel-engined vehicles, for which the 
brake is specifically intended but an 
exhaust brake can be fitted to a petrol 
engine. The performance may be 
slightly lower since the petrol engine, 
operating on a lower compression ratio, 
necessarily has a larger clearance 
volume and is thus less effective when 
used as a compressor. This will not, 
however, nullify its usefulness. Instal- 
lation is more complicated as it is not 
possible to fit a simple fuel cut-off 
device on an orthodox engine aspirating 
a carburetted fuel-air mixture. Accord- 
ingly, an auxiliary air intake pipe, 
complete with an air cleaner, is 
branched off the intake downstream of 
the carburettor and a _ change-over 
valve, actuated simultaneously with the 
brake valve, is arranged to by-pass the 
carburettor whilst braking 


To source of vacuum 


To fuel cut-off 


C Solenoid-actuated control valve 
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D Operating cylinder 


Diagrammatic layout of automatic control from the accelerator. Brake pedal control is similar 


Deceleration 
rate 
(ft/sec*) 
437 0-78 
273 0-89 
55 1-57 
10 1-67 
18-6 0 
18-6 0-052 
6-2 0-109 
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NEW PLANT AND TOOLS 


Recent Developments in Production Equipment 


screwing machine designed and 

built by Chamberlain Industries 
Limited, Staffa Road, Leyton, London, 
E.10, is illustrated in Fig. 1. The 
pedestal of the machine is of fabricated 
construction and comprises two side 
panels pressed-out from mild steel 
sheets that form an integral part of the 
cutting lubricant and swarf cradle. This 
obviates joints in the pedestal construc- 
tion through which lubricant could 
escape. 

The machine has a hollow spindle 
upon which a rotating diehead can be 
fitted. It runs in self-lubricating Oilite 
bearings with thrust washers of the 
same material to take end loads during 
the cutting operation. A small gear 
pump, housed within the reservoir, 
pumps the cutting fluid. Any leaks 
from the pump are trapped in the 
reservoir and cannot contaminate the 
belts and driving pulleys. The cutting 
lubricant is delivered to the work 
through the hollow spindle in such a 
manner that the diehead is washed 
clean of swarf and both sides of the 
chasers are kept clean to ensure maxi- 
mum cutting efficiency. Both the 
spindle and the lubricant flow-control 


A “STAFFA” jin single spindle 


Fig. 2. Beichle universal toolroom milling machine 
The Elgar Machine Too! Co, Ltd, 
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fittings are totally enclosed at the top 
of the machine by a removable push- 
on cover. To ensure cleanliness and 
complete protection for the operator 
against lubricant and revolving com- 
ponents, the diehead itself is enclosed 
by a hinged cover. 

A swarf trough with a fine gauge 
wire mesh filter is mounted directly 
under the mouth of the _ cutting 
lubricant and swarf cradle. For further 
filtration of the lubricant before it is 
pumped back to the work, there is a 
cylindrical wire mesh filter in the 
suction pipe of the pump. 

The carriage assembly incorporates 
a flat top table to which any form of 
self-centring vice or work-holding fix- 
ture can be mounted. Two tubular 
guide bars, running the length of the 
cradle, provide the slide bed. They are 
extended on either side of the front 
bearing housing. These guide bars 
maintain the table top in correct 
vertical and horizontal alignment with 
the centre of rotation of the machine 
spindle. Coupled to a simple linkage at 
the rear end of the cradle, the forward 
and return movement of the carriage 
assembly is controlled by the action of 
a lever that swings through 90 deg. 

There are no cams, 
gears or racks and 


pinions. 
Two screwed 
shafts with trip 


adjusting nuts are 
housed in the 
tubular slide bars 
to allow the length 
of thread to be cut 
to be pre-set. A 
crosshead _ bracket 


positioned inside 
the machine 
pedestal couples 


the screwed shafts 
together, and from 
this crosshead 
bracket the yoke of 
the diehead is 
automatically con- 
trolled. 

Drive the 
spindle is by single 
vee _ belt. The 
variable drive 
assembly is 
mounted on a 
quadrant shape 
bearing, and speed 
variations to suit 
different materials 
are obtained by 
moving the 
quadrant or 
down. Quadrant 


operation is 
effected by means 
of a control handle 


Fig. 1. Staffa gin single spindle screwing 
machine 
Chamberlain Industries Ltd, 
at the side of the machine. A 


pointer indicates on a graduated scale 
the speed at which the diechead is 
running. ‘The speed range is 266 to 
1,007 r.p.m. 


Universal milling machine 

The Beichle universal tool room 
milling machine illustrated in Fig. 2 
incorporates design features that make 
it suitable for producing a very wide 
variety of profiles and also allow work 
to be machined on several sides at one 
setting. ‘The vertical table is mounted 
on a slide on the horizontal main 
spindle. Both the table and the slide 
can be turned through 360deg 
independently of each other. It is there- 
fore possible to offset the table up to 
a maximum of 51% in. Thus, by rota- 
tion of the main spindle, radii from 
0-5in and straight surfaces can be 
milled in one continuous operation. 

The standard equipment includes a 
24 notch direct indexing plate on the 
main spindle and three indexing plates 
for mounting on the worm spindle. 
With these practically any number of 
divisions may be obtained. In addition, 
an indexing head of 4in centre height 
and i3}in between centres can be 
mounted on the table. This equipment 
makes it possible to mill conical or 
taper components with either plain or 
serrated surfaces. ‘The table has tee 
slots and a central bore and can accom- 
modate a three-jaw chuck with adaptor 
plate, centring spigot and index pin, or 
a self-centring parallel jaw vice with 
reversible jaws. 

A hollow, tubular section main 
spindle is employed. It will accept bars 
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Fig. 3. Motor-driven pitch-spot and seam 


welding machine 
Sciaky Electric Welding Machines Ltd, 


up to 2} in diameter which may be 
held in the three-jaw chuck. The 
hollow spindle is also provided with 
a No. 8 metric taper socket and a sleeve 
that will take collets up to jin 
diameter. ‘The cutter spindle headstock 
is mounted on a cross slide that can be 
swivelled 30deg to either side. 
Mounted on the cross slide is the top 
slide, which can be swivelled through 
90 deg to either side and which carries 
the headstock. This, in turn, can be 
swivelled through 180 deg. Long thin 
work, such as shafts and punches, can 
be machined both radially and longi- 
tudinally by setting the headstock over 
at an angle of 90 deg. A 1}h.p. rever- 
sible motor drives the cutter spindle 
through a four-step vee belt pulley to 
give a speed range of 95-2,000 r.p.m. 
This machine is available in three 
sizes. Its greatest advantage is that work 


Fig. 4. Flame cutting machine 
Oxhycarbon Co, Ltd, 
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can be machined at any angle and that 
radii that blend with straignt surfaces 
can be mulled in one conunuous cul 
with standard end mills. Lhe wide 
range of adjustments to both the table 
and the spinale stock make the machine 
extremeiy versatile, The sole british 


agents tor these machines are The 
tugar Machine ‘Tool Co. 
Hampton Road West, Hanworth, 


Feitham, Middlesex. 


Stitch-seam welder 

A recent addition to the range of 
welding equipment manutacturead by 
Sciaky Welding Machines 
Lid., Farnnam Road, Siougn, bucks, is 
uiustrated in Fig. 3. It is the Sciaky 
+.M.C,.100 motor-driven pitch-spot 
and searm-welding machine. Features 
incorporated in the machine make this 
macnine suitable tor weiding the heat- 
resistant steels. As can be seen from 
ine ilustrauon, ram motion teed is 
applied to the top electrode by means 
Ot a special assembiy contained in the 
head block. ‘his assembly comprises 
a pneumatic cylinder with a short con- 
necting rod coupled to a slide block 
that holds the top electrode assembly. 

Drive to the eccentric coupling is by 
a 2}h.p. motor through an infinitely 
variable speed gear that embodies a 
brake-and-clutch mechanism. From 
this stage, the transmission passes 
through a fixed-reduction gearbox to 
the eccentric shaft on which is 
mounted a pair of cams for controlling 
limit switches, and thence finally to the 
eccentric wheel for electrode pressure- 
thrust. A tumbler switch is used for 
running the motor up to operating 
speed. For operating the machine a 
two-position foot-switch is used. 

When the top electrode is in the 
fully retracted position, the gap 
between the electrodes must be 1j in 
plus an amount equal to the combined 
thickness of the material to be welded. 
The amount of travel in excess of 1j in 
has to be maintained at the minimum 
value, since it represents the welding 
stroke. 

An interesting feature of this 
machine is a compensating air-circuit 
that includes a reservoir fitted in series 
with the head cylinder and air-pressure 
control. As the reservoir has a capacity 
in the order of 730in*, while the 
eccentric operates through only 1} in 
of thrust—representing about 29 in® of 
the capacity in the head cylinder—the 
air pressure in the cylinder due to the 
downward thrust of the cylinder 
towards the stationary piston dissipates 
into the reservoir, thereby keeping the 
first half of the pressure-cycle at a 
constant level. On the upward stroke 
of the eccentric, the excess pressure in 
the reservoir returns to the head 
cylinder to keep the second half of the 
cycle constant. The welding current 
initiation cam is adjustable to allow the 
weld-time period to be set to the most 
suitable position within the pressure/ 
time curve. 

When the machine is set for single- 
spot welding and the top electrode is 
closed down on top of the work piece, 
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a pressure switch operated by the 
pressure build-up prevents any rota- 
tuon of the eccentric until the top 
electrode is down to its full welding 
position. As soon as the top electrode 
reaches this position, the foot-switch is 
depressed to its second position where 
it releases the eccentric wheel-brake 
and engages the clutch to allow the 
eccentric to rotate. When the eccentric 
has rotated through a few degrees, a 
control switch is closed by a cam on 
the eccentric shaft and the pressure is 
applied to the weld area. After a further 
few degrees of rotation, a second cam 
closes to initiate the welding current. 
A synchronous I[gnitron panel controls 
the heat and duration of the welding 
current. 

For stitch-seam ard spot welding, 
the change-over switch is set to the 
auto-contunuous position. The opera- 
tion sequence is similar to that for the 
individual spot welding cycle, with the 
exception that the foot switch is kept 
depressed. 

Automatic continuous welding can 
be carried out, with infinitely variable 
control for 20 to 120 welds per minute. 
It should be noted that the maximum 
speed of welding is dependent upon 
eccentric drive-gearbox ratio, and if 
desired the machine can be arranged 
for a maximum of 300 welds per 
minute. By a series of tappings with 
vernier control between ranges, the 
welding current is infinitely variable up 
to a maximum of 23,500 amps. ‘To pro- 
vide consistency in welding current 
despite any fluctuation in line voltage, 
the Ignitron control panel has a con- 
stant current regulator. 


Flame cutting machine 

Oxhycarbon Company Limited, 6, 
Hainthorpe Road, West Norwood, 
London, S.E.27, have recently added 
the “Quicky B” machine shown in 
Fig. 4 to their range of small, inexpen- 
sive flame cutting machines. It is an 
improved version of the original 
“ Quicky ” flame cutter. Among the 
improvements that are embodied in 
the design are a more powerful electric 
motor, an improved gearbox with worm 
wheel drive, and means for raising or 
lowering the cutter whilst the machine 
is cutting. 

It weighs only 13 1b and is claimed 
to be the smallest flame cutting 
machine on the market. Despite its 
small size and light weight it can be 
used for cutting steel from in to 
24 in thick. Normally power is supplied 
by a 14 watt, 230 volt A.C/D.C. motor, 
but if desired a 110 volt A.C/D.C. 
machine can be supplied. Speed control 
is by a simple rheostat which is 
graduated directly in plate thickness 
to be cut. 

Normally the “ Quicky B” is sup- 
plied complete with a circle cutting 
trammel for cutting circles from 24 in 
to 40 in diameter, a 3 ft guide rail for 
straight line cutting and a cutter with 
a box of nozzles. Provided the correct 
nozzles are fitted, the cutter will work 
with acetylene, propane, coal gas or 
hydrogen. 
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MIXTURE SAMPLING 


Development of a Method for Fuel and T.E.L. Distribution Study 


A. L. Wachal, Dipl.Ing., A.M.I.Mech.E., M.Inst.Pet. 


preparing a combustible air and fuel mixture and of 

distributing it as evenly as possible among the cylinders. 
Unless resort is made to a multi-carburettor sysiem the 
difficult task of distribution is seldom accomplished in a 
compuieteiy satisfactory manner, with the resuit that both 
qualitative and quantitative mal-distribution of fuel and air 
are common in multi-cylinder automotive engines. It is the 
light components of the fuel and the heavy materials 
including the lead base anti-knock additives that are 
primarily subjected to uneven relative distribution. In con- 
sequence, the fuel entering individual cylinders can vary 
appreciably in anti-knock quality, and to prevent detonation 
the fuel octane number has to be raised to the requirement 
of the cylinder which receives the most knock-prone air/fuel 
mixture. 


[: petrol engines the intake system serves the purpose of 


Mixture formation in the induction system is not a simple . 


problem; factors depending upon both the design and 
running conditions, such as the aerodynamic and tempera- 
ture conditions in the carburettor and intake manifold, are 
major considerations; but the properties of the fuel, especially 
its volatility, also play prominent parts in determining both 
the quantities of fuel and air and quality of mixture reaching 
each cylinder. Investigations into these factors are usually 
hampered by difficulties encountered in sampling the mixture 
from each cylinder and in analysis of the air/fuel sample. 
There have been many attempts to overcome these difficulties 
but none of the methods seems to cope successfully with all 
aspects of the problem. The unburnt air/fuel mixture for 
distribution study can be sampled either before or after 
reaching the cylinders of an engine. 

In the first alternative the combustible mixture is drawn 
from the induction system at each cylinder inlet port, 
Samples thus obtained, however, are seldom truly represen- 
tative as the least volatile fraction of fuel which has not 
completely evap- 
orated tends to 
flow along the 
manifold walls. 
By sampling 
directly from each 
cylinder, this dis- 
advantage can be 
avoided, but this 
method calls for 
special cam or 
electrically oper- 
ated sampling 
valves*> and can 
hardly be envis- 
aged without 
considerable 
modification to the 
engine. The more 
favoured methods 
for the assessment 
of mixture 
strength and lead 
distribution 
depend upon ex- 
haust gas sampling 
from the engine 
exhaust ports*>-, 
These methods 
are also not en- 
tirely satisfactory 
as exhaust gas 
sampled from the 
conventional ex- 


™ 


iy 
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Fig. 2. Sampling plug assembly 


haust manifold is 
invariably 
taminated by 
products of com- 
bustion from other 
cylinders, even 
when the  sam- 
pling point is as 
near us practicable 
to the exhaust 
valve. The use of 
an individual ex- 
haust pipe for 
every cylinder 
cannot be 
arranged without 
serious departure 
from normal con- 
ditions both at the 
hot spot and in 
the exhaust system 
as a whole and 
changes to these 
will affect carbur- 
ation. In all the 
methods discussed 
even more serious 
difficulties are en- 
countered in the 
actual analysis of 
the gaseous 
samples _ thus 
obtained. 

Apart from 
mass spectro- 
metry there are no . 
suitable means for direct analysis of the unburnt air/fuel 
mixture and even this method is not altogether satisfactory 
when high molecular weight hydrocarbons and T.E.L. are 
in question. In such a case mixture quality can be deter- 
mined only by analysis of the fuel quantitatively separated 
from the accompanying air. This latter operation is by no 
means a simple one and can be carried out efficiently only 
by employing a rather involved trapping system. Further- 
more, reasonable accuracy in the determination of the 
amount and the nature of fuel extracted from the sampled 
gas can only be expected when the quantity of fuel trapped 
is quite appreciable. This, in turn, means long sampling 
periods which limits the applicability of the method to cases 
in which these conditions can be met. It is also difficult to 
adapt this method for lead distribution investigations. ; 

Petrol engine exhaust gas is also not easy to deal with 
analytically, mainly because combustion in petrol engines 
is never quite complete and appreciable quantities of decom- 
posed and partially burnt fuel are found in the outgoing 
gases’. This makes the Orsat apparatus of very limited value 
since it fails to identify and measure the quantity of the 
complex constituents in petrol engine combustion products. 
In this respect complete oxidation prior to analysis of petrol 
engine exhaust gas offers considerable help. For this pur- 
pose various oxidizing agents have been used®%, but an 
oxygen aided combustion has been confined to analytical 
laboratories as an essential step in the gravimetric analysis 
of unburnt or incompletely oxidized air/fuel mixture. 


Combustion chamber 


Fig. 1. Diagrammatic arrangement of lead 


sampling apparatus. N—sampling nozzle. 

F—tubular furnace. O,—oxygen feed inlet. 

L—water cooled lead precipitator. T—glass 

wool packed lead trap. W—exhaust water 
condenser 


A new sampling method 
In the sampling method to be described, which was 
designed for the study of T.E.L. and mixture distribution 
in a multi-cylinder engine, furnace oxidation forms an 
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Fig. 3. Sampling apparatus set up on six-cylinder engine 


integral part of the apparatus. The main object in developing 
a new sampling method was to overcome difficulties 
inherent in the techniques already mentioned. The sampling 
apparatus is shown diagrammatically in Fig. 1. It embodies 
the following principles : 

(1)A sample of the cylinder charge is taken continuously 
from each combustion chamber through an orifice N. 
(2) To prevent uncontrolled deposition of lead compounds 

before the gas sample reaches the trapping system, the 


TABLE |. PERCENTAGE OF LEAD RECOVERY FROM GAS 
DRAWN CONTINUOUSLY FROM THE COMBUSTION CHAMBER 
OF A C.F.R. ENGINE 


Sampling orifice diameter 0-0136 inch. 
Reversed stream type lead collector without glass wool taps. 


Recovered 
Quantities Deviation 
from 


Average 


Percen- 
tage of 
Lead 
Lead Water Recovered 
% % ) 


Fuel Remarks 


Used 


49:2 —3-4 


Technical 0-00595 16-8 
0-0127 


Water 
fuel 
ratio 
from ex- 
haust gas 
analysis 
1-38 
(theor. 
1-42) 


33-0 


0O-O111 30:0 


00147 34:2 


Average 
lead 
recovery 
52:6 
per cent 


sampling orifice N is placed in a heated zone of a tubular 
passage F. 

(3) The electrically heated miniature furnace F serves the 
purpose of igniting the unburnt portion of gaseous mix- 
ture which passes through the sampling orifice. 

(4) A sufficient quantity of oxygen or air is fed to the 
sampling apparatus to enable complete oxidation of 
ignited combustible. 

(5) A cooled and suitably shaped glass surface L is provided 
for precipitation of lead compounds “from the hot gases 
leaving the tube F. 

(6) The water in the outgoing gases due to atmospheric 
humidity and from combustion, is trapped in a series of 
condensers W; the quantity can be accurately measured. 

(7) From the amount of lead collected in the trap L and from 
the quantity of condensed water the lead content of the 
fuel from each cylinder can be calculated. 

(8) The exhaust gas, which leaves the system dry and free 
from complex combustion products, can be analysed in 
a simple Orsat apparatus for determination of the air/ 
fuel ratios in each cylinder. 

In the sampling unit developed on these lines and shown 
in Fig. 2, the heater B was manufactured from stainless steel 
tube of sin O.D. by 4in LD. and about 43 in long. The 
inside diameter of the tube was enlarged in two steps, this 
being found advantageous for stabilizing the flame at the 
outlet of the tube. The heater winding consisted of approxi- 
mately 10 ft of 0-031in by 0-006in Brightray strip. It was 
fed from the Variac auto- 
transformer and at the 
heater operating temper- 
ature of about 800 deg C 
consumed about 360 
watts. The insulation 
between the winding and 
the tube was originally 
asbestos paper base and 
two layers of mica strip. 
Heaters constructed in 
this way had, however, 
rather short un- 
predictable life. They 
usually become unser- 
viceable owing to local 
failure of the insulation 
followed by fusion of the 
tube and winding at the 
hottest part of the tube. 
The insulation was then 
replaced by a silica sleeve 
which did not show these 
faults. Lavish initial 
clearance between the 
silica sleeve and _ the 
heater tube was necessary 
to compensate for the 
low coefficient of expan- 
sion of silica and distor- 
tion of the heater tube 
during use. 

To provide satisfactory 
combustion conditions 
the dimensions of the 
heater, its operating tem- 
perature and the sampling 
rate, have to be closely 
inter-related. It must be 
appreciated that, for a 
given heater, there js only 
a limited range of 
sampling rates at which 
ignition of the gaseous 
stream can take place and 
the flame remains stable 
at the outlet from the 
heater. An undue increase 
of the flow rate results in 
the blowing out of the 
flame; a decrease causes 


Fig. 4. Sampling apparatus for 
single-cylinder engine 
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TABLE Il. PERCENTAGE OF LEAD RECOVERY FROM GAS 
DRAWN CONTINUOUSLY FROM THE COMBUSTION CHAMBER 
OF A C.F.R. ENGINE 


Sampling orifice diameter 0-015 inch. 


Recovered 
Quantities Percen- 

o tage of Deviation 
Lead from 
Lead Exh. Recovery Average 

Water 


g g- 70 /0 


Remarks 


Water 
fuel 
ratio 
0-977 


40-6 63-0 
84:8 


88-0 
78°6 


62:7 


759 
62°4 Average 
lead 
67:3 recovery 


per cent 


*Lead/fuel ratio equals 0000347 per ml. T.E.L. per I.G. 


it to settle inside the heater tube, which then burns out in 
a very short time. For the heater dimensions given above, 
the permissible sampling rate was found to range from 
approximately 1-5 to 2-5 litres per minute. This requires a 
sampling orifice not exceeding 0-013 in. in diameter with a 
length of 1s in. Some difficulties were experienced in manu- 
facturing this size of orifice in stainless steel, particularly as 
it was essential that the bore was concentric with the outside. 
These difficulties were overcome by the use of stainless steel 
capillary tube of the correct dimensions, thus avoiding the 
need for drilling small diameter holes. 

The Pyrex glass lead precipitator N used with the 
sampling unit was water cooled. The water inlet pipe P 
was directed axially so as to prevent local overcooling and 
condensation of the exhaust water on the surface where lead 
compounds were precipitating. For the same reason the inlet 
water temperature was kept very close to boiling point. 

To keep the speed of gas passing the trapping system as 
low as possible, an oxygen feed was used in preference to 
air. The feeding plug with a suitable size orifice E was 
located in the upper part of the sampler body opposite the 
heater terminal D. Oxygen was supplied under constant 
pressure from a high pressure cylinder through a two-stage 
reducing valve. 

Some manufacturing details of the apparatus can also be 
seen in Fig. 2. The sampling nozzle A has an external thread 
on to which the heater is screwed making a seal against the 
sampler body through a copper gasket G. The body C is 
machined from stainless steel to allow acid to be used to 
remove lead compounds if any deposition occurred on the 
cool surface. The common strong-back M was used in con- 


TABLE Ill 


ENGINE DATA 


Type Side Valve 
Number of Cylinders 6 

Bore 85 mm. 

120 mm. 

4085°7 cc. 

26°88 h.p. 

75/80 at 3000 r.p.m. 
6-07 

Cast Iron 
Aluminium Alloy 
Zenith Stromberg 
down draught 


SPECIMEN ENGINE CONDITIONS 


1000 r.p.m. 
162°F. 
190°F. 

full 


Stroke 

Total — Capacity 
RAC Rating 

Brake horse power 
Compression ratio 
Cylinder head 

Piston 

Carburettor 


Speed 

ater outlet temperature 
Oil sump temperature 
Throttle 


junction with the ring unit K and the copper gasket H to 
provide the gas-tight seal between the machined face in the 
cylinder head and the base of the sampler body. The 
external water seal is made by tightening the nut F against 
the mild steel and rubber rings J fitted to the countersunk 
hole in the upper wall of the cylinder head. The lead preci- 
pitator N was attached to the sampling unit by a clamp with 
two adjusting screws which can be seen in Fig. 3; an asbestos 
paper gasket (L, Fig. 2) being used to obtain a gas seal 
between the base of the precipitator and the top of the 
sampling unit. Fig. 3 shows the general view of the sampling 
apparatus on a 6-cylinder engine; two glass wool packed tubes 
attached to the precipitator were used as secondary lead 


TABLE IV. PERCENTAGE OF LEAD RECOVERY AND AIR/FUEL 


RATIOS OBTAINED ON 6-CYLINDER PETROL ENGINE 
Sampling orifice diameter 0-0130 inch. 


Cylinder No. 
3 4 


Technical - 

iso- 

octane 

+3ml, 

T.E.L. 52:5 64:3 63:4 526 66:5 

Per 1.G. 61:2 548 65:9 53:6 708 
48-0 51:8 67:9 40-9 75-8 


59:9 
61:3 
56:9 


Mean 
from all 
Tests 


Air-Fuel 
Ratio* 


53:9 570 65:7 49:0 71:0 59:3 


13:2 13:33 136 149 13-9f 

*Figures quoted are mean values from three tests. 

{For the calculation of the mean air/fuel ratio for the whole 
“engine, the air/fuel ratio in cylinder No. 2 was taken equal to 


that from cylinder No. 5. 


traps. These were connected to the water trapping system 
which consisted of three standard traps cooled in ice, ice 
and salt and solid CO, respectively. The outlets from the 
water trapping system were connected to displacement type 
gas meters which measured the total volume of gas sampled 
from each cylinder. 


Development of the method 


Materials are used in conjunction with lead tetra-ethyl with 
the object of evacuating the lead compounds after combus- 
tion. It was, therefore, of primary importance to know what 
percentage of lead originally present in the fuel could be 
recovered from the engine combustion chamber by means 
of the sampling apparatus employed and the repeatability 
of the results thus obtained. 


TABLE V. ANALYSES OF OUTLET GAS WITH 
AND WITHOUT OXYGEN FEED 


Without Oxygen 
Feeding 


With Oxygen 
Feeding 


Percentage by 
Volume 


Cylinder No.* 3 4 | & 3 4 5 


Carbon Dioxide 11:87 7:44t 12: 31 14:14 14:97 
Carbon Monoxide 4°80 5:24 0:84 0-65 
Oxygen Nil 5-72 920 88 17-65) 
Methane 0-04 1-70 Nil 0-06 | 
Hydrogen 1:75 2:16 , Nil i Nil 
Formic Acid 0-02 0-02 . Nil i Nil 
Formaldehyde 0-01 0-03 . Nil i Nil 
Unburnt Fuel 0-23 0-01 . Nil i Nil 


12°62 | 
0°57 | 


*Only rich mixture cylinders included. 
tExample of outlet gas composition when heater failed to ignite 
the unburnt portion of the sampled gas. 


K 


105 
Fuel 
Used 
Technical 0-0349 —33 
iso- 
octane 0-0723 —3°6 
+3 ml. 
Per 1.G. 0-0667 
Mean 
00538 from 
Fuel all 
1 5 6 ers ae 
Initial 
single 
sampler 
test 
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The initial work on these lines was carried out on the single 
cylinder C.F.R. engine in conjunction with the sampling 
apparatus shown in Fig. 4. No oxygen feed was provided 
to aid the combustion and a reversed stream type of lead 
precipitator was employed in this sampling unit. Tables 1 
and 2 show the results obtained with leaded technical iso- 
octane as fuel. Results presented in Table 2 were obtained 
with an increased sampling rate and these show a somewhat 
higher percentage of lead recovery; the low value of the 
water/fuel ratio (0-977) as obtained from the complete 
analysis of exhaust products indicates that under these con- 
ditions only a partial combustion was taking place. 

Further lead recovery tests were carried out on a 6-cylinder 
standard production type engine. Data for this engine and 
specimen running conditions are given in Table 3. In Fig. 3 
it will be noticed that only five sampling units are fitted. This 
was due to difficulties in fitting a sampling unit to No. 2 
cylinder where the water outlet was located. As earlier work 
had shown that air/fuel ratio distribution was almost sym- 
metrical about the centre of the engine it was thought that 
the results obtained from No. 5 cylinder would sufficiently 
well indicate the behaviour of cylinder No. 2. 

Lead recovery figures, together with the mean results 
obtained from three tests carried out on this engine are 
presented in Table 4. 

To check the method for efficiency of lead trapping all 
parts of the sampling equipment on which any deposition 
of lead compounds could occur were examined quantitatively 
for lead. The data thus obtained showed that the lead 
recovered was distributed throughout the trapping train as 
follows: 

Water cooled precipitator 

Glass wool filters 

Exhaust water traps 

Inner surface of sampling unit body . . nil 

Sampling orifice and heater tube ap nil 

It will be appreciated that the efficiency of combustion in 
the tubular heater is of basic importance in the use of this 
method, If combustion is incomplete then unburnt or partly 
oxidized constituents will be present in the gas leaving the 
apparatus. Under such conditions it would be necessary to 
employ during each sampling period a complicated and not 
wholly reliable chemical analysis for the determination of 
combustible constituents, and to establish from this a true 
water/fuel ratio for the combustion which had produced 
the water trapped during the test. If the combustion is 
complete the theoretical water/fuel ratio for the fuel burnt 
can be used, as all the hydrogen will be combined with oxygen 
to form water. 

To establish sampling conditions conducive to high oxida- 
tion efficiency a series of experiments was carried out first 
on a single cylinder C.F.R. engine and later on the 6-cylinder 
engine. Table 5 gives the analytical results for combustion 
efficiency tests with and without oxygen feed obtained from 
the richest cylinders of the 6-cylinder engine. It is clear that 
the oxygen feed js essential and that under oxygen-aided 
sampling conditions the high combustion efficiency is 
manifested by the absence of partially oxidized hydrogen- 
bearing constituents and by very low carbon monoxide 
content in the gas samples. The water collected during the 
test, after correction for atmospheric humidity, was used to 
establish the quantity of fuel burnt to give the lead deposits 
found in the trapping train. 

For the determination of the air/fuel ratios of the individual 
cylinder the CO,, CO, O, and N, contents in the exhaust 
leaving the trapping train and carbon/hydrogen ratio of the 
tested fuel were required. Under prevailing sampling condi- 
tions with an appreciable excess of oxygen assisting the com- 
bustion process it was reasonably assumed that all hydrogen 
in the fuel was combined with oxygen to form water. The 
formula was derived from the following considerations : 

Take one pound mole of dry oxidized exhaust gas with 
excess oxygen in which CO,, CO, O, anl N, represent the 
volume percentages of carbon dioxide, carbon monoxide, 
oxygen and nitrogen respectively; let N, A and F represent 
the weights of nitrogen, air and fuel in the corresponding 
quantity of unburnt mixture. 


64-5 per cent 
35-1 per cent 
0-4 per cent 


Then: 
From the Orsat analysis of the outlet gas from the traps 
N.=100—(CO, +CO +0O,) 
N=28-016 N, 
100 


The corresponding quantity of air A= 76.32 N 
The weight of fuel associated with - air is 
F=C+H=C(1+@) 


Where C and H are the weights of carbon and hydrogen in 
the unburnt fuel F. 
But C= 12-01 (CO, +CO) 


F=12.01 (CO, + CO) (1+) 


The Air/Fuel Ratio A/F = 
28-016 (100 -CO, -CO—O,) 100 
12:01 (CO.+CO\1+H/C) 76-32 
3.05 100 --(CO, +CO +0,) 

* (1 +H/C\CO,; +CO) 

The error caused by variations in carbon/hydrogen ratio of 
fuel reaching each cylinder, is normally negligible, mainly 
because of relatively small share of hydrogen in the molecular 
weight of fuel and of small differences in the carbon/ 
hydrogen ratio of hydrocarbons forming the main body of 
normal motor gasolines. 

If desired this source of error can be eliminated by 
measuring the relative quantities of carbon dioxide and 
water formed during the combustion. 

Results of air/fuel ratio determined in each tested 
cylinder of the 6-cylinder engine operated on technical iso- 
octane +3ml T.E.L/I.G. are given in Table 4. 

During the work described the following test routine 
has been adopted : 

The atmospheric conditions were recorded and operating 
temperatures, brake horsepower and specific fuel consump- 
tion were observed every 30 minutes. During the run, gas 
samples were taken at the trap outlet for Orsat analysis, and 
necessary adjustments were made to the oxygen supply and 
heater tube temperature if incomplete combustion was 
indicated by the presence of excess carbon monoxide. The 
normal sampling period used was 2} hours. 

At the conclusion of each test, the Pyrex precipitators 
and glass wool traps were removed and sealed, the weight 
of water in each trap determined, and the lead content of 
the deposits collected in the apparatus determined polaro- 
graphically after solution in nitric acid. From the amount of 
lead collected and from the quantity of combustion water 
recovered from the condensing train the T.E.L. contents 
in fuel sampled from each individual cylinder were derived. 
Complete specimen calculations are given below. 


1. Lead Content. 
Tetra-ethyl lead, T.E.L.:— 


Now 


| Lead Content 
g Pb/g T.E.L. 


0-64 


Specific 
Gravity 


1-659 


Molecular 
Weight 


323-45 


Chemical 
Formula 


Pb (C,Hs) « 


Lead in 1 ml fuel: — 

0:64 = 1:659 _ 6.990234 g Pb/ml fuel with 1 ml T.ELL. 
4546 per 
.*. Lead content of leaded fuel : — 


T.E.L. ml/L.G. 
0-000234 x g Pb/g fuel 


2. Water/Fuel and Carbon/Hydrogen Ratios : — 
C—Carbon content of fuel, per cent. 
H—Hydrogen content of fuel, per cent. 


: H 
Water/fuel ratio=9 x 00 


Carbon/hydrogen ratio= 


3. Humidity Effect. 
V— Measured total volume of sampled gas at N.T.P. 
(litres). 
v—Total volume of unburnt mixture at N.T.P. (litres). 
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c—Volumetric contraction factor, taking into account 
condensation of exhaust water. 
A/F—Ajir/fuel ratio by weight. 
a— Lotal volume of air passed through the sampling 
orifice, at N.T.P. (litres). 
f-—Total volume of fuel sampled (litres). 
yA— >pecific gravity of air at N.T.P. 
yF— specific gravity of fuel. 
h— Atmospheric humidity (grains of water per lb of 
dry air). 
q— Weight of humidity water in total volume of air a 
(grams). 


Volume of unburnt mixture v , 


For the range of air/fuel ratios measured c=0-92 

(mean value). 

Air/fuel ratio by volume: 

Total volume of air: — 

gun — x v litres 
(a/t)+1 

Weight of water in this volume of air: — 


q= 1-847 x 104 a.h. grams. 


4. T.E.L. Recovery Percentage. 
W—Total water condensed in sampling train (grams). 
q—Humidity water condensed in sampling train 
(grams). 
L—Total lead recovered from sampling train (grams). 
w—Water/fuel ratio. 
1—-Lead /fuel ratio. 


Then fuel from lead recovered : grams. 


Nett quantity of water obtained from combustion of 
fuel in water traps =(W —q) grams. 


Fuel calculated from water ——4 grams. 
and T.E.L. percentage recovery 

i per cent. 

w 

100 per cent. 


Résumé 


Examination of the bodies of the sampling units and 
heater tubes did not show any traces of deposited lead com- 
pounds after the tests; this indicates that all the lead which 
is associated with the sampled gas from the orifice is trapped 
in the apparatus, The deviations in the mean percentage of 
lead recovery from individual tests were maintained within 
approximately 5 per cent of the average lead recovery figure 
obtained from a given fuel and set engine running condi- 
tions. These, together with the similarity between T.E.L. 
distribution patterns for individual runs indicate that the 
sampling technique developed can be of useful service in the 
assessment of lead content in the charge to any individual 
cylinder of an engine. 

The success of the technique is attributed to heating the 
orifice and the tubular passage so that lead compounds 
remain volatile until the sampled gas reaches the cooled 
surface of the glass precipitator on which the lead deposits, 
and from which it can conveniently be washed off for 
quantity determination. The second and equally important 
function of the tubular heater is to provide the ignition heat 
for the unburnt portion of the gaseous mixture drawn from 
the engine combustion chambers. This, together with 
oxygen feeding creates in the sampling unit conditions for 
the oxidation of combustible constituents in the sampled gas, 
thus making the determination of air/fuel ratio quite a 
simple operation. This type of treatment avoids the need, 
under rich mixture operation, for a comprehensive gravi- 
metric analysis of the organic components in the exhaust 
gas. The lead recovery figures obtained indicate that approxi- 
mately 40 per cent of the lead introduced in the fuel as 
pe 5 cannot be found in the air/fuel mixture drawn from 
the combustion chambers of an engine, The average percen- 
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tage of lead recovery from all cylinders of 593 is approxi- 
mately 8 per cent higher than the mean lead recovery figures 
obtained trom the engine exhaust gas in the early stages of 
the investigations. Downs‘ quotes tor similar engine operat- 
ing conditions a mean percentage lead recovery of 631, of 
wnich, however, only 51-2 per cent was obtained from the 
exhaust gas, the remaining 11-9 per cent being deposits 
accumulated in the combustion chamber during the test. In 
order to obtain some information concerning the whereabouts 
of the missing lead a complete lead balance test was carried 
out by Downs on the engine operating at 40 m.p.h. road con- 
ditions. The total percentage of lead recovered in this test 
was 81 of which 52-4 per cent was recovered from the exhaust 
gas, 20-5 per cent from deposits on all parts of the engine 
combustion chamber and 8'1 per cent from the lubricating oil. 
If a similar lead distribution is assumed tor the test 
described, the percentage of lead unaccounted for will be 
12:1. This loss may be, at least in part, due to underestima- 
tion of the lead left behind as deposits since it is known that 
deposits break away at random intervals and thus cannot be 
properly assessed tor the lead balance. 

It is considered that the continuous sampling technique 
as described is simpler than any other methods of equal 
accuracy since alternative techniques for obtaining similar 
information demand elaborate modifications to the engine 
and complicated trapping systems or as in exhaust or intake 
manifold sampling, leave doubt whether the samples obtained 
represent the composition of the actual air and fuel mixture 
in the engine cylinders. 

The unavoidable departure from engineering simplicity in 
building up the apparatus is rewarded by the simple air/fuel 
ratio determination and by far less involved modifications 
to the engine. 

The author wishes to thank the Chairman of the Anglo- 
Iranian Oil Co. Ltd. for permission to publish this article, 
which has resulted from work carried out at the Research 
Station, Sunbury-on-Thames. 
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MECHANICAL HANDLING 
EXHIBITION 


ROM June 9th to 19th, 1954, the fourth biennial 

Mechanical Handling Exhibition and Convention will be 
held at Olympia, London. More than 200 firms are exhibiting. 
All types of labour aids will be shown, many of them in 
operation. 


= 
i 


AUTOMOBILE 
ENGINEER 


SHIELDED ARC WELDING 


Some Recent American Developments 


versatile and useful tools which 

modern industry has evolved. In 
countless applications it has replaced 
fastening by bolts and rivets and made 
possible new structural designs. This 
is particularly true in the high tempera- 
ture products which the American Ryan 
Aeronautical Company builds for jet, 
rocket and piston engines. In these 
applications, the heat which must be 
endured requires that the components 
be as homogeneous as possible. Also, 
the supersonic flows of fluid through 
them demand smooth projection-free 
surfaces to avoid the incidence of tur- 
bulence and drag. “Inert gas-shielded 
arc welding” incorporates the advan- 
tages of other types of fusion welding 
and permits the joining of many high 
temperature “super alloys” which 
could not otherwise be fabricated. 

There are five basic types of shielded 
arc welding in general use. These are: 
(1) Inert gas-shielded tungsten arc 
welding, popularly called “ Heliarc,” (2) 
Inert gas-shielded metal arc welding, 
called “Sigma,” (3) Submerged arc 
welding, also called “ Unionmelt,” (4) 
Atomic hydrogen welding and (5) 
Coated electrode arc welding. 

Each of these methods employs a 
shielding agent, either gas or solid, to 
protect the hot electrode and weld 
metals from the oxidizing effects of the 
atmosphere. While this oxida- 
con can be tolerated in many 
industrial welding applica- 
tions, it is thoroughly undesir- 
able in others. ‘ For example, 
in jet, rocket and piston engine 
parts, oxidation produces a 
brittle, porous structure with 
reduced strength and corro- 
sion resistance. As they are 
continually subjected to cyclic 
extremes in heating and cool- 
ing, these components must be 
joined by top quality welds. 
Similarly, aluminium and 
magnesium alloy structures 
must be shielded from oxida- 
tion when welded or the hard 
oxide film which forms will 
prevent the heating and 
joining of the metal. 

Developed at the General 
Electric Company by Hobart 
and Devers, inert gas-shielded 
tungsten arc welding is similar 
to atomic hydrogen welding in 
that it makes use of a gas for 
protecting the hot metal. 
Unlike the atomic hydrogen 
process, the arc is maintained 
between a single tungsten 
electrode and the base metal 
instead of between two elect- 
rodes. Also, the blanketing 
gas, which flows in a low 
velocity stream around the 


F vena welding is one of the most 


electrode, consists of an inert, mon- 
atomic gas rather than hydrogen. This 
gas serves only as a shielding agent 
and does not dissociate to release 
additional heat as hydrogen does. 

The Heliarc arc is quiet and the 
tungsten electrode consumption is 
extremely low. Filler rod may be 
added by simply feeding wire into the 
arc. Both A.C. and D.C. systems are 
used, depending upon the materials 
being joined. Argon and _ helium- 
shielded tungsten displays a marked 
polarity, or rectifying quality. When 
used with D.C. current, this causes 
unequal heating at the two ends of the 
arc. With straight polarity, the elect- 
rode operates cool and the work is hot, 
which is desirable for most metals. 
For use with aluminium, magnesium 
or beryllium-copper alloys, reverse 
polarity must be employed. In this 
the electrode is positive and operates 
hot with the work cooler. 

The outstanding advantages of 
Heliarc welding are elimination of flux, 
increased speed, improved quality and 
minimized weld finishing. By elimin- 
ating the need for flux, Heliarc provided 
the first successful means for fusion 
welding aluminium and magnesium 
alloys, which are attacked by the 
corrosive elements of fluxes. Without 
flux, flux entrapment is avoided. This 
permitted much more latitude in 


A rotating fixture for welding jet engine burner plate by the 


Unionmelt process 


welding design because some joints are 
certain to entrap flux and often its 
removal is impossible. Ryan employs 
Heliarc to weld tee, lap and edge joints 
which were formerly regarded as 
impractical to attempt because of flux 
removal problems. 

Heliarc is fast. Full penetration with 
speeds as high as 40 inches per minute 
can be attained on 1's in stock. The pin- 
point concentration of heat which 
Heliarc provides, coupled with its 
speed, makes it exceptionally useful for 
welding the stainless steels which the 
company fabricates. These alloys are 
subject to carbide precipitation and 
loss of corrosion resistance when 
exposed to sustained welding tempera- 
tures. Also, the stabilizing elements of 
columbium and titanium, contained in 
stabilized grades of stainless steel may 
be boiled away if metals are held at 
welding temperatures for prolonged 
periods. 

Undoubtedly, Heliarc’s narrow band 
and high speed heating characteristics 
have made possible the welding of the 
“super alloys” used in jet engines. 
Inconel X and W, Stellite 25 and 
N-155 are extremely susceptible to 
cracks at welding temperatures because 
of their poor thermal conductivity and 
high coefficients of expansion. Normal 
welding techniques pour heat into these 
alloys faster than they can conduct it 
away from the weld zone. As 
a result, extreme temperature 
differential is established 
between the hot and cold por- 
tions of the sheet and severe 
stresses are set up. Heliarc 
avoids these phenomena be- 
cause of its speed and narrow 
zone of heating. 

Heliarc efficient for 
welding practically all the 
commercial metals including 
aluminium, magnesium, 
copper, titanium, stainless 
steels, nickel and cobalt base 
alloys, carbon steels, cast iron, 
lead and silver. It produces 
X-ray quality welds which 
possess good tensile strength, 
elongation and impact resist- 
ance. Its high speed makes it 
ideal for welding light gauge 
materials because it reduces 
warpage and provides attrac- 
tive appearing welds. At 
Ryan’s plant, Heliarc is used 
to weld gauge thicknesses 
running from 0-035 in to two 
sheets of 0-156 in. 

Owing to its inherent char- 
acteristics and the stabilizing 
effect of the blanketing gas 
the Heliarc weld deposit is 
laid down in a smooth bead 
without sputter or splash. 
Consequently, the weld 
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seldom requires the grinding or finish- 
ing operations which are associated 
with other fusion welding operations. 

The company rolls all Heliarc butt 
welds in austenitic steels, which are 
effected without the addition of filler 
wire, in seam rollers. Especially built 
for this work, the machines flatten the 
weld seam between two steel rolls 
under heavy pressure. This cold works 
the weld to refine its structure and 
eliminates the notch effect caused by 
the tendency of the metal to sag slightly 
when molten. 

Because of the complex, irregular 
design of these exhaust systems, they 
are welded manually. Heliarc is well 
adapted to this work because it involves 
light weight equipment with some 
torches weighing only three ounces. 
For this work the company has estab- 
lished one of the most modern welding 
areas in the aircraft industry with 29 
integrated Heliarc welding booths in 
one location. All motor-generators are 
installed overhead and a cascade system 
is used to supply argon gas and cooling 
water. Gas and water are automatically 
controlled by modern timers. 

For these tasks, D.C. straight polarity 
current, ranging from 75 to 100 
amperes, is used. Material thicknesses 
vary in the designs and the Ryan 
welder uses a Mullenbach foot control 
rheostat to vary the welding voltage as 
he goes. This allows the welder to 
attain better control of welding con- 
ditions and produce a finer weld result. 
Instead of a filler metal being added to 
these welds, an upstanding flange is 
formed at the seams and melted down 
by the heat of the Heliarc arc. 

In addition to high temperature 
alloys, the company welds many alu- 
minium alloys with manually controlled 
Heliarc. Typical example of this work 
is the welding of huge fuel tank rings, 
4feet in diameter. These rings serve 
as splice joints for the largest external 
fuel tanks ever built for aircraft. They 
are fabricated from 61S aluminium 
alloy. Ryan welds them with high 
frequency stabilized A.C. current, using 
between 75 and 150 amperes, depend- 


Cold working butt welds to refine the structure and eliminate 


notch effect 
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ing upon thicknesses encountered. 
These gauges vary from 0-050in to 
0-072in. Heliarc torches used are 
exactly the same as those employed in 
welding stainless steels. 

One of the interesting types of 
welding which only Heliarc is fitted to 
effect is fusion spot welding. With a 
special Linde-pistol type torch, Heliarc 
can be used to make automatically- 
timed spot welds which are excep- 
tionally useful in certain production 
jobs. Because the spot welds can be 
accomplished from only one side of the 
structure, the parts do not need to be 
removed from jigs but can be spot 
welded right in their fixtures. The 
technique is valuable where several 
components must be aligned in a 
precision fixture and spot welded in 
place. 

A mobile machine incorporates all of 
the necessary elements for Heliarc 
spot welding—D.C. generators, argon 
gas supply, 40-gallon water tank and 
pump. With this device, spot welding 
facility can be quickly moved along the 
production lines to the work. The new 
machine is used to spot weld Fairchild 
C-119B exhaust hoods and machined 
rings in assembly jigs. After these 
parts are carefully fitted together and 
spot welded, they are seam welded in 
resistance welding machines. The 
Heliarc torch produces such a smooth 
spot weld that no finishing is necessary 
in order to run these parts between the 
wheel electrodes of the resistance 
welder. 

In addition to the large amounts of 
manual Heliarc welding, substantial 
quantities of automatic Heliarc are 
accomplished at the plant. Auto- 
matic machines are used on all straight 
line, butt welding jobs, both in alu- 
minium alloys and the stainless steels. 
For example, the Company builds 
afterburners, tail-pipes and exhaust 
cones for General Electric J-47 jet 
engines in this way. These structures 
are fabricated from stainless steels and 
other high temperature alloys in thick- 
nesses from 0-040 in to 0-075 in. The 
company designs and builds special 


fixtures to hold the parts in exact align- 
ment while the automatic Heliarc 
welding head traverses their longi- 
tudinal or circumferential seams. D.C. 
straight polarity current is used and 
welding speeds up to 30 inches per 
minute are attained. A number of 
machines are equipped with selenium- 
type rectifiers which convert A.C. 
current from the line into D.C. and 
eliminate the motor generator. 

All the longitudinal seams in huge 
fuel tanks are welded with automatic 
Heliarc machines, These large sections 
are butt-welded with filler wire auto- 
matically fed into the seam. The alloy 
is 61S aluminium and gauge thicknesses 
run from 0-051 in to 0-072 in. With the 
Airco “floating” head which auto- 
matically maintains a constant length 
arc, it is possible to weld contoured 
surfaces. The company has built such 
a machine and uses it to weld auto- 
matically the irregular contours of 
afterburner nozzles. 

One of the newest devices, which 
Ryan is using, is the Linde semi- 
automatic HWM-1 welder. This is a 
manually operated Heliarc torch which 
automatically feeds filler wire into the 
arc. All the operator has to do is set 
the current and wire feed and guide 
the work. When the arc is struck, the 
wire is automatically fed between rolls 
into the weld. Its movement propels 
the torch. Hand welding speeds as 
high as 80 inches per minute have been 
reached with this new method. Com- 
bining the advantages of manual 
guidance with automatic control of arc 
length, wire feed and travel, the 
technique is excellent for irregular 
components. It is water-cooled and 
capable of handling up to 300 amperes 
capacity. 

A great deal more argon gas than 
helium is being used in connection with 
Heliarc welding. Basically, this is 
because argon can be obtained in 
higher purity commercially and is more 
efficient for most of the Heliarc welding 
tasks. Ten times heavier than helium, 
argon flows down over the welding 
better and much less is required to 


Welding exhaust system parts from one side with a Linde 
spot welding gun 
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Automatic Heliarc machine welding stainless steel at 30 in per 


minute 


perform a similar welding assignment. 
Argon arcs have lower voltages than 
helium arcs and thus permit the use of 
higher currents without burning the 
work. Both lower voltage and increased 
current contribute to improved arc 
stability. The company does use 
helium, mixed with argon, for all 
welding of aluminium alloys because 
the heat of the helium arc is greater 
for a given current than that of argon 
and penetration is deeper. 

For speed in welding, inert gas- 
shielded metal arc—Sigma—makes 
other types look slow. This amazing 
method has been clocked at 200 inches 
a minute with ys in moterial. Even in 
} in plate, structural welds can be made 
at 48 inches per minute. Sigma uses a 
consumable wire electrode which is fed 
at high speed through a blanket of 
argon gas and melted into the weld 
area. Like Heliarc, it produces high 
quality welds with deep penetration and 
lends itself to automatic operation. 
Sigma welding can handle twice the 
current densities which are used with 
Heliarc. 

The company uses Sigma to weld 
exhaust system nipples to port flanges 
and join ball sections to exhaust tubes. 
These components are about two-and- 
a-half inches in diameter and are 
welded circumferentially. For welding 
the nipples to the flanges. the company 
has devised a new machine which is 
outstanding in effectiveness. 

The welding unit used is a Linde 
FSM-1 type powered by a Lincoln 
400-A motor-generator. The unit is 
mounted on a custom-built fixture 
which incorporates a sliding carriage 
with two revolving holders that turn at 
constant speed. Each holder is a small 
expanding mandrel which firmly 
retains the nipple during welding and 
quickly releases it when contracted. The 
carriage moves back and forth through 
an 18-inch travel to bring the nipples 
directly under the electrode of the 
Sigma welder. It is operated by foot 
pedal control. 

The operational sequence goes like 
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this: the operator places a nipple on 
one of the revolving holders and presses 
the foot pedal. The carriage shifts to 
bring the nipple under the electrode. 
As it moves, the carriage trips a micro- 
switch which starts the welding cycle 
and the arc strikes. Current used is 
250 amperes, reverse polarity D.C. 
The light of the arc plays upon a photo- 
electric cell which trips a relay that 
automatically times the welding run 
and switches off the arc. All the 
operator has to do is shift the carriage 
and replace the nipples. With two 
holders, one nipple is being welded 
while the other one is being replaced 
by the operator. 

Formerly it required three minutes 
of manual welding plus finishing to do 
one of these nipples. With the new 
machine it takes only 7 seconds to 
attain a sound, clean weld which 
requires no cleaning or finishing labour. 
A normal production for this machine 
is 800 nipples per 8-hour shift although 
as many as 1,200 have been accom- 
plished in that period. The company’s 
own exhaust system production uses 
thousands of these stainless steel com- 
ponents and it is quite evident that the 
new machine has substantially reduced 
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The April issue of this journal will 
include a review of the exhibits at 
the forthcoming Geneva Show. In the 
main, the review will deal with pas- 
senger cars, with particular attention 
to technical developments on vehicles 
that are not normally exhibited at the 
London Show. Continental body styling 
will be fully reviewed. This issue will 
allow those who cannot visit the show 
to keep abreast of European develop- 
ments. 

Also in the April issue there will be a 
complete technical description of a 
new fully-automatic plating plant that 
is outstanding for size, for conveying 
equibment that is employed and for the 
quality of the product that is obtained. 
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An automatic machine for Sigma welding exhaust system nipples 


in seven seconds 


their cost and increased their availability. 

The submerged arc welding tech- 
nique—Unionmelt—is similar to Sigma 
welding in that it also employs a con- 
sumable electrode and permits the use 
of high current densities. It is different 
in that the shielding agent is not a gas 
but consists of dry, granular flux which 
pours down over the weld area. The 
arc and weld metal are fully protected 
from oxidation by this means. The 
granular flux melts and forms a fused 
slag which blankets the weld. The 
material which does not melt is recap- 
tured and used again. The solidified 
slag is easily removed from the weld. 

With Unionmelt there is no arc 
visible and the operation is quiet and 
smooth. Because Unionmelt permits 
the use of higher density currents much 
larger diameter electrodes can be used 
and heavier welds laid down in single 
passes. For this reason, it is used to 
weld heavy gauge materials and lends 
itself to straightaway work. Speed is a 
salient feature of Unionmelt. Auto- 
matic machines can weld metals three 
inches thick in one pass and can attain 
200 inches per minute on light gauge 
materials. 

Ryan uses automatic Unionmelt to 
weld a large heavy-gauge circular 
burner plate and flange together. This 
assembly is part of the aft frame, or 
“backbone” of General Electric J-47 
iet engines. The big burner plate is 
0-125 in thick and the flange is 0-075 in. 
Both components are fabricated from 
321 stainless steel. The work is per- 
formed on a_ specially-built fixture 
which is rotated by means of a large 
Worthington weld positioner. Filler 
wire of 29-9 composition is added to 
the weld. Speeds of welding are 
55 inches per minute to produce a 
4 in fillet weld in one pass. Unionmelt 
is employed to weld stainless steel, 
carbon steels, Monel, Irconel, alu- 
minium-bronze, copper-silicon alloys 
and straight chrome and _ nickel. 
Smooth, sound welds can be made at 
good speeds with 20 pounds of metal 
per hour deposited. 
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GUY ARAB BUS CHASSIS 


A Six-wheeled Development for Overseas Service 


bus chassis in the well-known 

“Arab” range has been developed 
by Guy Motors Ltd., Fallings Park, 
Wolverhampton, for service in 
Rhodesia. It incorporates a Gardner 
6HLW underfloor engine, and a fluid 
coupling, pre-selective, epicyclic gear- 
box. The principal dimensions are:— 
Overall length of chassis 34ft 2% in 
Overall width of chassis 7ft 11? in 
Wheelbase 18ft 4in 
Front overhang 6ft 10% in 
Rear overhang 9ft Oin 
Front track 6ft 10,6 in 
Rear track 6ft 6} in 


A RIGID, six-wheeled single-deck 


Engine 

A Gardner 6HLW type éngine is 
employed. It is specially designed for 
underfloor installation in a horizontal 
position. This six-cylinder unit is of 
the direct injection type, with 4} in 
bore, 6 in stroke and 8-4 litres capacity. 
The compression ratio is 13:1. When 
set for sea-level operation, the engine 
has a maximum output of 112 b.h.p. at 
a governed speed of 1,700 r.p.m. The 
maximum torque is 358 lb-ft at 1,300 
r.p.m. 

The cylinder block comprises two 
three-cylinder units cast in special 
ductile, high tensile iron. Renewable, 
dry liners of chromium alloy cast iron 
are fitted. Each unit is bolted to the 
crankcase by means of high tensile 
through bolts. These bolts also form 
the main bearing cap studs. This gives 
a very rigid construction and relieves 


the crankcase of much load, so that the 
possibility of distortion is greatly 
reduced. The crankcase is a high purity 
aluminium alloy casting. Both the 
sump and the timing case cover are 
aluminium castings, and each is finned 
at the front for cooling purposes. 

High tensile cast iron is used for the 
cylinder heads, which are fitted in two 
three-cylinder units. They have 
pressed-in valve seat inserts of special 
purpose, hardened alloy iron, which are 
highly resistant to wear and deforma- 
tion. The heads incorporate special 
cylinder decompression gear to facilitate 
turning the engine during servicing 
adjustments. The mechanism slightly 
lifts all inlet valves. It is adjustable by 
means of a small, accessible hand- 
operating lever on each cylinder head. 

For engine cooling, water is cir- 
culated through generous passages by 
means of a centrifugal-type pump that 
is positively driven from the engine 
camshaft at crankshaft speed. This unit 
is fitted with a spherical carbon gland 
in conjunction with a self-aligning ball 
race carrying the bronze impeller 
spindle, an arrangement that provides 
an exceptionally long wearing and 
efficient watertight seal. Including the 
radiator, the total water capacity of the 
cooling system is approximately eight 
gallons. 

The crankshaft is a high tensile, 
chrome-molybdenum steel forging. It 
runs in seven white metal-lined bear- 
ings with bronze shells. Natural tor- 
sional oscillations of the assembly are 


controlled by an internal, friction-type 
vibration damper located at the forward 
end of the crankshaft. The valve cam- 
shaft is a steel forging carried ir white 
metal-lined bearings in the crankcase. 
Low expansion aluminium alloy pistons 
are fitted. Each has three pressure and 
one scraper rings and the two top rings 
are chromium plated. Fully-floating, 
lj in diameter, gudgeon pins are 
employed. They are logated by alu- 
minium pads fitted into the ends. 

Engine lubrication is effected by 
means of a circulation-pressure system 
maintained by a gear pump that is 
driven from the valve camshaft. This is 
augmented by a scavenger pump driven 
in tandem with the pressure pump. 
Primary filtration is by means of an 
internal and detachable gauze element, 
suction strainer, which is mounted at 
the base of the pump and embodies a 
sediment trap. From the circulation 
pump, oil is fed through a passage in 
the crankcase to a pressure regulation 
valve and thence to a second filter. 
After passing the second filter the oil 
is delivered to the main bearings and 
the rocker mechanism. Surplus oil 
rejected by the regulator valve is piped 
to the governor unit, the injection pump 
cams and tappets and the main timing 
drive. 

Except for a small portion of the 
sump, containing the oil filler, oil 
delivery filter and the dipstick, the 
engine is contained within the width 
of the frame. Three-point mounting 
is employed. There is twin rubber- 
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Final drive arrangement for the two rear axles. The forward of these axles incorporates 
a third differential that can be locked 


bushed front link suspension from a 
support beam and bracket bolted to a 
channel section cross member. At the 
rear there is single point suspension 
from a tubular cross member, the 
engine being supported by a composite 
“G” sbaped bracket with a bolt 


attachment that 1s fully cushioned by a 


rubber bush and horizontal rubber 
blocks. Engine movement is con- 
trolled and adjusted by a rubber-bushed 
torque reaction member. In addition a 
small hydraulic cylinder stabilizes the 
engine against the effects of exceptional 
cold starting conditions and when 
stopping. The engine also has an 
adjustable locating link at the rear for 
resisting fore and aft movement. 

If desired a complete overhaul of the 
power unit can be effected in situ, since 
the cylinder heads, valves, etc., are 
easily accessible through hinged 
valances in the body skirting on the 
right-hand side, and big end bearings, 
main bearings, etc., from the left-hand 
side. In addition, the engine is easily 
removable from the chassis by means 
of a special three-point jacking system 
that can be supplied if required. 

Air for the engine is drawn in 
through a large, heavy duty, oil bath 
cleaner. This unit is independently 
mounted on the right-hand chassis side 
member. Ic has a large diameter, 
corrugated rubber hose connection to 
the engine induction manifold. The 
intake from the filter is ducted to an 
air intake grille that is high up in the 
body side to ensure a clean supply of 
air as free as possible from road dust 
thrown up by the wheels. A baffle is 
fitted in the air intake to prevent entry 
of water when the vehicle is being 
washed down. 


Fuel injection 
AC.A.V/Gardner type B.P.F. flange- 
mounted fuel pump is used. The com- 
plete assembly is fitted in two three- 


pump units and is operated by means 
of Gardner cams and spring-loaded 
tappets. Each fuel ram has a hand 
operating lever for priming the system 
and testing the nozzles. The fuel cam- 
shaft is carried in large diameter ball 
bearings and is driven through a helical 
gear that meshes with a helical gear on 
the valve camshaft. The fuel camshaft 
gear is free to slide on a helical spline, 
and the slight axial movement provides 
a corresponding change of phase 
between the pump shaft and the 
driving shaft, thereby varying the injec- 
tion timing. By means of a _ yoke 
coupled to the accelerating lever, the 
gear is moved axially as the accelerator 
is operated, and thus the timing is 
varied automatically with the engine 
speed. 

From the tank, fuel is fed through a 
frame-mounted primary filter by means 
of a diaphragm-type lift pump. This 
pump is mounted on top of the engine 
crankcase and is operated by an 
eccentric on the valve camshaft. It 
delivers fuel to a combined overflow 
and separator unit that permits the 
escape of any air which may have been 
drawn into the pipe line at some point 
on the suction side. At the same time, 
a suitable fuel head is delivered to the 
injection pumps via a second filter, 
while excess fuel is piped back to the 
fuel tank. Both fuel filters are of 
special design. Each has two gauze 
elements, an inner and an outer, which 
are easily removable for cleaning. 

A centrifugally-weighted “all-speed” 
governor unit is mounted on an exten- 
sion of the fuel pump camshaft. It 
maintains close control gives 
immediate response between idling and 
maximum speeds in all gears. A special 
cold-starting device is incorporated. It 
is actuated by means of a spring-loaded 
control handle on the right-hand frame 
side member. The solenoid-cperated 
engine stopping control is connected to 
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a separate lever mounted on _ the 
governor housing. This lever acts 
directly on the injection pump control 
rack and is independent of the acceler- 
ator control linkage. 


Gearbox 

The transmission includes a fluid 
coupling and pre-selective gearbox. As 
the engine crankshaft centre-line is 
offset towards the left-hand side of the 
frame, the gearbox and overhead worm 
type final drive are similarly offset to 
maintain a straight transmission line. 
The gearbox is three-point indepen- 
dently mounted between two large 
diameter tubular cross members. At 
the front, the mounting bracket is 
suspended from a pair of saddle 
brackets. Each of these saddle brackets 
is secured to the cross member by an 
inverted U bolt. A in. diameter, 
high steel suspension bolt locates the 
gearbox bracket between the saddles. 

At the rear, the gearbox off-side and 
near-side mounting brackets are sus- 
pended from a pair of eye bolts. These 
bolts pass through the tubular cross 
member and are provided with top and 
bottom locating saddles. The gearbox 
bracket locating bosses are forked to 
receive the eye bolts and the attach- 
ment is completed by jin diameter, 
horizontal, high tensile steel suspension 
bolts, 

Drive from the engine to the gearbox 
is through a short tubular propeller 
shaft. The gearbox provides five 
forward and a reverse speeds, and the 
ratios are: — 


Reverse 


Top gear is obtained through a multi- 
plate clutch. Five trains of epicyclic 
gears are interconnected and com- 
pounded to provide the other four 
forward speeds and the reverse. 

Gear engagement is air operated. It 
is effected by full depression and 
release of the pedal, which is mounted 
on needle bearings and provided with 
a renewable bonded rubber-to-metal 
wearing pad. The pedal is connected 
directly to the air control valve, which 
in turn controls the air pressure in the 
gearbox power cylinder. When the 
pedal is depressed, the air pressure is 
temporarily released by the control 
valve and change of gear is effected. 
Directly the pedal is released, the 
control valve allows the air supply to 
build up pressure in the gearbox power 
cylinder and hold the brake band in 
contact with the selected gear. At the 
same time the control valve acts as a 
reducer to ensure that pressure in the 
gearbox cylinder does not exceed the 
predetermined maximum. 

Gears are pre-selected by means of a 
normal, ball type lever that operates in 
an “H” type gate. The selector lever 
engages slots in three shaft mounted 
rocking gears which, in turn, mesh with 
a cluster segment on the operating 
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shaft. Variable movement of the oper- 
ating shaft lever depends upon which 
pair of segments is engaged. The shaft 
passes through the side of the control 
box and has a serrated end to receive 
the operating lever. 

The operating lever is connected to 
the selector camshaft lever on the gear- 
box by means of a cross-shaft at the 
front of the chassis and a_ neatly 
arranged linkage adjacent to the left- 
hand side member of the chassis. The 
cross shaft is carried in double-row, 
self-aligning ball bearings housed in 
composite, cast aluminium brackets 
bolted to the main frame structure. All 
operating rod relay levers are mounted 
on needle bearings and have steel wear- 
ing washers. The relay levers have 
phosphor-bronze bushes in the eyes to 
take the operating rod jaw pins. 

Bushes and rotating parts in the gear- 
box are lubricated by oil delivered 
through the centre of the driving shaft 
by an eccentrically driven plunger 
operating in an oscillating cylinder 
housed at the forward end of the 
gearbox. 


Double axle driving bogie 

Both axles of the double axle driving 
bogie have overhead worm drive with 
an axle reduction ratio of 6-25:1. The 
forward axle of this assembly incor- 
porates a third differential that can be 
locked by means of an operating lever 
mounted on top of the worm casing. 
This lock is intended for use when the 
road conditions are very greasy or when 
the vehicle is ditched. Under all normal 
running conditions the third differential 
is left in operation. 

The rear bogie is of the balancing 
beam type in which each axle is 
mounted on two semi-elliptic springs 
which are shackled to balance beams at 
their ends. The balancing beams are 
supported from two frame brackets that 
are rigidly braced by means of a 
channel section cross member running 
across the frame at the centre-line of 
the bogie. Bonded rubber bushes are 
used in the balancing beam to eliminate 
the need for lubrication. 

Fully floating axle shafts forged from 
alloy steel are housed in a one-piece 
axle casing. The five-start, 8 in centres 
overhead worm, housed in a cast 
aluminium casing, is offset to the near- 
side of the chassis to give minimum 
floor height. The worm shafts are 
carried in double taper roller bearings 
at the rear ends and in roller journal 
bearings at the front to allow for expan- 
sion. Long-wearing face type oil seals 
are incorporated in the assembly. 
Shims are employed to provide correct 
worm shaft end float in the rear bearing. 

Twelve 3 in diameter studs are used 
in the assembly of the “four star” 
differential units. These units are 
carried in taper roller bearings, and the 
bevel wheels and pinions have renew- 
able hardened thrust washers that are 
positively located to prevent rotation 
on the differential yokes. The rear 
hubs are mounted on taper roller 
bearings with spacers and shims 
between the inner races. 
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Synthetic oil seals are fitted at either 
side of the differential bearings and 
there are secondary seals at the outside 
of each hub outer bearing. A seal is 
also fitted at the hub inner bearing 
position to prevent the escape of hub 
grease on to the brake linings. As a 
further precautionary measure, oil 
collectors are fitted inside the brake 
drum. Excessive axle movement is 
prevented by means of rubber bumping 
blocks fitted at each side of the axles. 
An oil filler spout that gives visual 
indication of the correct oil level is 
fitted to each axle. The oil capacity is 

} gallons. 


Front axle 

A reversed Elliot type front axle is 
fitted. It has an “I” section beam of 
high carbon alloy steel. The “I” 
section is retained between the spring 
pad and the king pin boss in order to 
provide maximum resistance to braking 
torque. Case-hardened chromium 
plated king pins are fitted. They have 
taper-roller thrust bearings at the top 
and phosphor-bronze bushes at the 
bottom. Provision is made for individual 
lubrication. 

The hubs are carried on taper roller 
bearings, with spacers and shims 
between the inner races to provide 
simple means of hub adjustment. Oil 
seals are fitted at the hub inner 
bearings to prevent escape of hub 
grease on to the brake linirgs, and as 
an additional precaution oil catchers 
are fitted inside the brake drums. The 
brake anchor pins are case-hardened 
and chromium plated. 


Frame 


Bolted construction is used through- 
out the frame assembly. The main 
frame members are made from channel 
section nickel steel | in thick and with 
a maximum section 10in deep x 2; in 
wide. At points of maximum stress, 


channel section flitch plates are inserted 
to give added strength and rigidity. 
The ends of these reinforcing channels 
are suitably tapered off to obviate any 
sudden change of section, and con- 
sequent stress concentration, in the 
assembly. 

Cross bracing is effected by means 
of six pressed steel channel section 
members and three large diameter 
tubular members, and there is also a 
2in diameter tail stiffener. The fere- 
most cross member is extended outside 
the frame to afford full width support 
for front body mounting. To provide 
a high degree of accessibility to com- 
ponents, the frame is swept up over 
the power unit. A towing loop is fitted 
to the underside of the front cross 
member. The chassis incorporates a 
“ straight ” frame rear overhang for use 
with the standard bus body. 


Suspension 

At both the front and rear, suspen- 
sion is by six heavy-duty laminated 
semi-elliptic springs made from silico- 
manganese steel. All the springs are 
4in wide and the centre distances are: 
front 62in, rear 48}in. Each spring 
assembly has an anti-roll device at each 
end to provide comfortable riding 
combined with good stability. 

Each rear axle is mounted on two 
under-slung semi-elliptic springs, with 
each spring anchored to a_ frame 
bracket at one end and shackled to a 
balance beam at the other end. The 
main leaf of each spring has a machined 
tension surface and incorporates sub- 
stantially strengthened rolled eyes and 
bonded rubber-to-metal shackle pins to 
eliminate the need for lubrication. 
Furthermore, the main leaf of each 
spring is reinforced by an extra rebound 
leaf and the tension sides and edges of 
all leaves are shot-blasted. Spring 
anchor brackets are a feature of the 
suspension. These are composite units 


Rear suspension is by laminated semi-elliptical springs, anchored to a frame bracket at one 
end and shackled to a balance beam at the other 
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and are interchangeable. Overload 
buffers are provided on both front and 


rear mountings. Direct acting, tele- 
scopic type, hydraulic shock absorbers 
are fitted to the front axle. 


Brakes 

Air pressure brakes, pedal-operated 
from power cylinders, are fitted on all 
six wheels. A twin-cylinder air com- 
pressor is mounted inside the chassis 
frame. It is driven by twin vee belts 
from the gearbox front coupling, and 
has rack adjustment for the mainten- 
ance of the correct belt tension. The 
front power cylinders are mounted over 
the axle swivels and operate directly on 
the brake camshaft levers. 

The four rear power cylinders are 
mounted on the axle casings. They also 
operate directly on the respective brake 
camshaft levers. The compressed air 
reservoir unit is mounted on the near- 
side chassis side member. It incorpor- 
ates an unloader valve, which relieves 
the compressor of most of the pumping 
load when the reservoir is charged to 
operating pressure. 

All brake linings are 4 in thick. Those 
at the front are 16} in diameter by 6} in 
wide and those at the rear 16} in 
diameter by 64 in wide. This gives a 
total braking area of 935 in*. The brake 
drums are made from high grade cast 
iron, They all have deep, wide section 
flanges to prevent distortion. The rear 
drums are also ribbed to assist heat 
dissipation. Furthermore, to ensure 
efficient cooling, the rear drums are 
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extended beyond the wheels on the 
inner side. Three-pawl type, automatic 
shoe adjusters are fitted at all six 
wheels. They allow the full wearing life 
to be obtained from the linings. Anti- 
squeal bands are fitted to all brake 
drums. 

The hand brake lever is a one-piece 
forging of the “ pull-on ” type. It has a 
chromium-plated trigger and grip. In a 
conventional rack and pawl mech- 
anism, maximum wear of the hand- 
brake pawl occurs when the lever is in 
the “off” position. On this chassis an 
extremely rigid mounting has been 
developed in which a double-toothed 
trailing pawl is so arranged as to be out 
of mesh with the quadrant when the 
hand brake is in the “ off” position. 
This mechanism and the handbrake 
lever pivot and accompanying needle 
bearings are totally enclosed in a cast 
aluminium housing that provides posi- 
tive draught-proofing and adequate 
protection against mud and water. To 
facilitate maintenance, the housing is 


fitted with an easily detachable cover. 
The hand brake linkage is purely 
mechanical and independent of the 


footbrake. Operation is on the rear 
wheels only and on the same shoes as 
the footbrake. The hand brake relay 
cross-shaft is mounted on double-row 
self-aligning ball bearings. 


Radiator 


contra-flow type radiator is 
employed. It has detachable cast alu- 
minium tanks internally treated with 
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bituminous anti-corrosive pajnt and 
externally with dull black heat-resistant 
paint. The unit has an ample cooling 
surface of 50 horizontal Still tubes. It 
is vertically mounted on_ rubber 
cushions below floor level. To eliminate 
the possibility of fouling by road 
deposits, the unit is positioned ahead 
of the front axle. 

A 20in diameter, six-blade, closely 
shrouded axial-flow fan unit is housed 
in a cast aluminium cowl. The cowl is 
bolted to the radiator at the front and 
single-point mounted at the rear by 
twin swinging links with rubber bushes. 
Drive to the fan is through a jackshaft 
that is connected by flexible couplings 
to the front end of the crankshaft. The 
driving pulley is mounted on the for- 
ward end of the jackshaft and triple 
vee belts transmit the drive to the fan 
spindle pulley. To permit correct belt 
tension to be maintained, the driving 
pulley bearing housing is eccentrically 
mounted. 

Cam and double roller type steering, 
with a 28-5:1 ratio, is employed. It 
gives smooth and easy steering with a 
light castor return action. The steering 
wheel is 21 in diameter. Spring-loaded 
ball joints, which are self-adjusting, are 
incorporated in the track rod and drag 
link assembly. A moulded rubber, oil 
resisting cover is fitted to both the 
front and rear of the drag link to 
prevent the entry of dirt. Adequate 
steering stops are fitted to the front axle 
ends to prevent shock from being taken 
in the steering box. 


EXHAUST VALVE MATERIALS 


AN article, “Some _ Significant 
Properties of Exhaust Valve 
Materials,” by J. L. Danis, has been 
published in The Eaton Forum, Vol. 
14, No. 1. The object of the article is 
to present, as a guide to material selec- 
tion, some of the important properties 
of valve materials. Physical and 
chemical data obtained in the labor- 
atory admittedly require follow-up 
testing on the dynamometer and in the 
field, but such data assist in determining 
which are unsuitable materials. 

An important property of exhaust 
valve steels is their hardness at 
elevated temperatures, and it is 
stressed that, if an indenter method is 
used, the indentation time should be 
constant and the indenter itself should 
be hot. A _ better method is that of 
mutual indentation testing, which 
avoids difficulties arising because of the 


need to take into account the hot- 
hardness of the indenter. It is essential 
that the conditions of fabrication and 
heat-treatment normally used in the 
manufacture of the valves should be 
applied to the preparation of the 
specimen for hot-hardness testing. A 
chart is given showing the hot-hardness 
values, between 600 and 1,600 deg F, 
of some ten materials, including certain 
important ones used for seat-facing. 
One property common to all exhaust 
valve steels is the development of a 
continuous, stable and adherent pro- 
tective oxide layer at temperatures 
below 1,500 to 1,600 deg F. These 
layers are variously affected by vapour 
and finely divided powder  con- 
taminants, and some indication of the 
reaction between the oxide and such 
contaminants may be gained by a 
lead-oxide sticking test described. 


Powdered lead-oxide is heaped on 
pre-oxidized specimens, and the tem- 
peratures are noted at which: (a) the 
oxide attaches itself to the valve-steel 
oxide, and (b) the heap fuses to dis- 
solve away the protective film and 
expose a bare reactive metal surface. 

Many valve breakages occur by 
rupture, stress corrosion or corrosion 
fatigue in that section which operates 
in the neighbourhood of 1250 to 1500 
deg F. A convenient index for assess- 
ing resistance to this type of breakage 
is the stress required to produce 1 per 
cent total stretch in 10 hours at 1350 
deg F. Heat-treated En 62 was the most 
stretch-resistant of the more common 
austenitic valve steels, but it was found 
that various Inconel types, which may 
well receive more attention in the 
future, were even better. M.LR.A. 
Abstract No. 6333. 


TEMPERATURE MEASUREMENT 


A NEW type of pyrometer has been 
developed, which might be applied 
to reciprocating type, internal combus- 
tion engines. This instrument was 
initially designed for the measurement 
of temperatures of fast-moving com- 
ponents in gas turbines, and it was 
described in the August 1953 issue of 
The Engineers’ Digest. A concave 


mirror system is employed in conjunc- 
tion with a pyrometer, and it collects 
and reflects the heat radiation received 
from the component under observa- 
tion. Although in the turbine applica- 
tion the gas temperature was low at 
the point where the gases reach the 
mirror, it was nevertheless high enough 
to tarnish ordinary mirrors. Rhodium 


plated mirrors, reflecting heat rays on 
a special type of thermo-element, were 
finally found to give satisfactory ser- 
vice. The thermo-element cons‘sts of 


30 small thermocouples arranged in a 
series within a circle of 5 mm diameter, 
and it is stated that it is capable of 
measuring temperatures of up to 800 
deg C, with an accuracy of +5 deg C. 


ge 
3 


Marcu 1954 


AUTOMOBILE 
ENGINEER 


ENGINE RESEARCH 


115 


The Laboratories of the British Internal Combustion 
Engine Research Association 


Engine Research Association, 

generally abbreviated to BICERA, 
have large and exceptionally well- 
equipped laboratories at Slough, Bucks. 
Their work is of a rather more special- 
ized nature than that of many similar 
co-operative research organizations, so 
they can to a greater extent concentrate 
their efforts instead of having to cover 
a wide range of problems. Even when 
dealing only with internal combustion 
engines, the scope for research is con- 
siderable, but there are many problems 
that are common to the whole range of 
petrol and diesel units, from the 
smallest to the largest. This is 
important in that the findings are often 
of immediate practical use and interest 
to the majority of members. Much of 
the work of the Association is, however, 
concerned solely with diesel engines, 
particularly those for industrial and 
auxiliary marine applications. 

That the con- 
siderable expendi- 
ture involved in 
equipping the 
laboratories 
to their present 
standard has been 
fully justified was 
demonstrated 
recently when the 
laboratories were 
open to visitors 
for days. 
This demonstra- 
tion showed that 
in addition to fun- 
damental research 
being done, com- 
ponents of entirely 
original design are 
being developed 
for use on internal 
combustion 
engines, and im- 
proved design 
methods are 
being _ perfected. 
Some of these 
methods are 
already being 
applied in practice 
by members of 
the Association. 
They include a 
means of estimat- 
ing crankshaft 
torsional stiffness 
to within about 
+3 to per 
cent accuracy, and 
a new procedure 
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Engine 


for the design of sonnel 
viscous fluid 
dampers. Among 
the new com- 


he Light source 


Sapphire window 


ponents developed are an improved 
fuel injection pump actuated hydraulic- 
ally, a delivery valve for eliminating 
secondary injection, and which may be 
used for pilot injection, a piston giving 
an automatically variable compression 
ratio, and the Bicera rotary compressor. 


Low grade fuels 

Economic benefits have been ob- 
tained by the use of boiler fuels in large 
marine diesel engines, and this has led 
to investigation to determine 
whether or not these less expensive 
fuels can be used in smaller engines. 
The doubt as to whether they can be 
used arises because, whereas in bigger 
engines a relatively large amount of 
wear represents only a small percentage 
of the cylinder bore, the same amount 
of wear in small units is a correspond- 
ingly large percentage of the bore. 
Furthermore, in smaller units, there is 
a greater tendency for injectors, valves 


and rings to become fouled. The fuels 
that operators would like to use are 
those that meet the Class B require- 
ments of B.S.209 but fail to meet the 
Class A_ requirements, usually in 
regard to sulphur content and Conrad- 
son carbon value. 

To investigate this problem system- 
atically, an assured supply of low-grade 
fuel of consistent quality was required. 
Moreover, this fuel had to possess, so 
far as possible, all the worst properties 
that can be found in fuels of the Class 
B category. For the purpose of the tests, 
the Shell Petroleum Co. Ltd. made 
available a reference fuel, designated 
DR63. Although this fuel did not 
incorporate all the worst possible 
features, for this would be impossible, 
it was considered that an engine that 
would run satisfactorily for long 
periods with this fuel would be certain 
to give good service with any commer- 
cially available Class B fuel. 

The engines 
used for the tests 
were a Tangye 


VCl unit, of 
4/5 in bore, a Per- 
kins P6V engine, 


of 3-5 in bore, and 
six Petter AV1 
series II engines, 


of 3-15in bore. 
Both straight and 


detergent 
cating oils were 
employed. During 
the tests it was 
found that the 
most serious 
troubles that 
occurred when 
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Fig. 1. A high speed strobometer is employed in conjunction with a spectrometer to study 


combustion 
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the engines were 
run with the 
reference fuel 
were severe 
pitting of the 
inlet and exhaust 
valves and _ seats, 
and excessive 
wear of the piston 
rings, ring grooves 
and cylinder 
bores. Undue 
scuffing of the top 
piston land was 
also experienced, 
particularly 
on the smaller 
engines. In all the 
earlier tests, heavy 
deposits of carbon 
were found and 
the lubricating oil 
became rapidly 
contaminated. As 
a result of this 
work, which 
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involved more than 25,000 hours of 
engine testing, improvements were 
effected which, in general, reduce the 
rates of wear in the ratio of about 5:1. 
Even so, these rates are still somewhat 
greater than those obtained with Class 
A fuels. The findings have enabled 
recommendations to be made regarding 
not only the design but also the main- 
tenance of engines in which the use of 
low grade fuels is to be allowed. 

Recent investigations have tended to 
indicate that in power units running on 
lower grade fuels, particularly those 
which run at more or less constant tem- 
peratures for long periods, most of the 
wear of the rings, grooves and cylinder 
bores is due to the abrasive action of 
hard carbon particles. For this reason, 
it was thought that a detailed study of 
the combustion process might yield 
information from which means of 
reducing the rates of wear might be 
deduced. The dim was to determine 
the conditions of combustion which 
lead to carbon formation and, in parti- 
cular, to the formation of exceptionally 
hard particles of carbon, It was found 
that whereas with Class B fuels the 
carbon particles deposited were both 
large and hard, those obtained with 
Class A were small and, in some 
instances, of a more graphitic nature 
and so tended to assist lubrication 
rather than to cause abrasion. 

The work has included a study of the 
products of incomplete combustion. 
These products are usually only a very 
small proportion of the total exhaust, 
so they do not contribute greatly to the 
loss of thermal efficiency. They are 
important, however, because they 
frequently give rise to engine fouling 
and wear, particularly when lower 
grade fuels are employed. Formation of 
acids during the combustion of fuels 
containing sulphur has inves- 
tigated with the aid of a modified form 
of B.C.U.R.A. dewpoint meter. More 
recently, investigation has concentrated 
on carbon formation. In addition to 


Fig. 2. From left to right, the Bicera 
delivery valve seated, about to unload, and 
during the return to its seat 


chemical analysis of the deposits, com- 
parisons have been made between the 
rates of carbon formation with various 
fuels as well as between the hardnesses 
of the particles. Another investigation 
that has been made by these labora- 
tories is that concerning the corrosion 
of injection nozzles. This was described 
in detail in the May 1953 issue of 
Automobile Engineer. 

Attention has been devoted both to 
the fundamental and to the more prac- 
tical aspects of the combustion 
problem. Work on the fundamental 
aspect has included the use of a 
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Fig. 3. An automatically variable compres- 
sion ratio is obtained with the Bicera piston 


spectroscope for the study of radiations 
emitted during combustion. Visible and 
ultra-violet radiations account for less 
than 1 per cent of the total energy 
observed, by far the greater part of 
which is in the infra-red range. 

The origins of the infra-red radia- 
tions are changes of vibrational and 
rotational energy of the molecules and 
continuous radiation from solid par- 
ticles. Therefore, study of infra-red 
spectra will reveal the type of mole- 
cules responsible for the radiation. 
Quantitative measurement of the radia- 
tion will indicate the temperature of 
the emitting body so that an estimation 
can be made of the radiation loss. From 
the thermodynamic point of view, the 
infra-red emissions are more important 
than the visible or ultra-violet, because 
they are closely associated with the 
heat release. 

However, the visible and ultra-violet 
spectra are interesting from the point 
of view of chemical kinetics, because 
they are a means of identifying the 
radicals and atoms, and therefore the 
intermediate products before the final 


molecules are formed. Although the 
investigation has not so far been 
extended to cover this range, the 


Association hopes to be able to do so 
later. For the study of the infra-red 
range of the flame spectra, radiations 
transmitted through a sapphire window 
in the combustion chamber are directed 
through the stroboscope to a spectro- 
meter and thermopile, Fig. 1. A 
specially designed, high-speed strobo- 
scope geared to the engine is employed 
to enable readings to be made over the 
same two degrees of crank angle 
during successive firing strokes; any 
period of two degrees in the combus- 
tion cycle can be selected. 


Bicera piston 

The Bicera piston, Fig. 3, was 
designed to give a variable compression 
ratio, It was originally developed for 
highly turbo - charged compression 
ignition engines; but it has also been 
established that an appreciable reduc- 
tion in brake specific fuel consumption 


at part throttle can be obtained by its 


application to petrol engines. This 
feature would make it particularly 
attractive for use in commercial 


vehicles. The best performance has 
been obtained at an engine speed of 
1,600 r.p.m. At higher or lower speeds 
the gain in efficiency is not so great, 
but development work to improve the 
performance in this respect is approach- 
ing completion. 

In petrol engines, although detona- 
tion at full load limits the permissible 
compression ratio, much higher com- 
pression ratios can be used at part load 
without detonation occurring. The 
Bicera variable ratio piston provides a 
progressive increase of compression 
ratio as the throttle is closed and there- 
fore, by virtue of the increased expan- 
sion ratio, gives correspondingly higher 
thermal efficiency. 

The piston comprises two main 
pieces: one, the inner portion or carrier, 
resembles a conventional piston but it 
is contained in the outer portion, or 
shell. This shell may be slid up or 
down relative to the inner portion to 
give the required variation in compres- 
sion ratio. Between the top of the 
carrier and the underside of the crown 
of the shell is a chamber which is full 
of oil. The outer periphery of the lower 
end of the inner portion is shouldered 
and spigots into a ring fitted in the 
inner periphery of the base of the skirt 
of the shell, so that another chamber, 
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Fig. 4. Hydraulic actuation of the injection 
pump obviates many difficulties associated 
with conventional drives of mechanical 


pumps 
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also filled with oil, is formed between 
the shoulder and the ring. 

Both the upper and lower chambers 
are fed with oil from the engine lubri- 
cation system. The lubricant is sup- 
plied from the big end, through a duct 
drilled axially in the connecting rod 
into an annular groove round the small 
end bearing housing. It then passes 
through a spring- 
loaded saddle- 
Piece that seats 
on the top end of 
the rod and 
thence _ through 
drillings in the 
carrier into the 
chambers. 
Non - return 
valves are incor- 
porated in the 
Passages in the 
carrier. Bleed 
holes allow a 
certain amount of 
leakage from the 
lower chamber to 
the sump, so the 
piston is in some 
degree oil-cooled. 

The operation 
of the unit is as 
follows. When 
the gas pressure 
during the com- 
bustion stroke exceeds a certain value, 
it pushes the shell down and an oil 
pressure relief valve, in a vertical pas- 
sage drilled through the carrier, lifts to 
allow some of the oil to pass out of the 
upper chamber to the sump, and at the 
same time, more oil passes into the 
lower chamber. The movement of the 
shell relative to the carrier during each 
stroke is small, and thus the compres- 
sion ratio is changed progressively 
during a number of successive strokes 
until a balance is obtained between the 
combustion pressure and the blow-off 
pressure of the relief valve. If the 
engine throttle is closed slightly and the 
combustion pressure falls, the inertia of 
the shell and of the oil in the recipro- 
cating components tends to cause the 
shell to return to a position giving a 
higher compression ratio. This move- 
ment again progresses by stages over a 
number of successive strokes. 

During the return process, the oil 
in the lower chamber flows out 
through the bleed holes, and that 
in the upper one is_ replenished 


Delivery 
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by the engine lubrication system. 

At first sight, it might appear that 
heat dissipation difficulties would be 
experienced with this piston and that 
the valves might become sludged up 
and cease to function properly. How- 
ever, no trouble from either of these 
causes has been experienced and, 
although a certain amount of develop- 


Fig. 6. The cycle of operations of the Bicera compressor 


ment work is necessary to perfect the 
design for each application, once the 
correct valve setting and _ passage 
diameters have been determined, the 
piston appears to function correctly 
indefinitely. 


Fuel injection 

Secondary injection, which is a 
defect commonly experienced during 
engine development work, js becoming 
increasingly troublesome as _ higher 
injection rates are now being used for 
turbo-charged engines. As a result of 
investigations on this subject, an 
extremely simple and effective method 
of eliminating the trouble has been 
developed. 

From Fig. 2, it can be seen that the 
device is simply a modification of a 
conventional delivery valve. The modi- 
fication is the counterboring of the end 
of the valve body to form a dash pot 
which surrounds the head of the 
delivery valve. As the valve opens, the 
head clears the dash pot just before the 
unloading portion leaves the bore of the 


valve body. Thus the path for the sub- 
sequent discharge is left free. When the 
pump spills, the unloading portion of 
the valve re-enters the bore and, 
immediately after, the valve head enters 
the dash pot. Then, the return motion 
progresses with diminishing velocity 
until the valve is seated. In this way, 
pressure waves in the delivery pipe, 
caused in more 
conventional sys- 
tems by the sud- 
den arrest of the 
valve as it comes 
against the seat, 
are not produced. 

It has also been 
found that this 
valve may be 
used to induce 
pilot injection. 

Although it is 

well known that 

pilot injection 
reduces combus- 
tion noise and 
vibration, hitherto 
it has not been 
widely adopted 
because the 
methods em- 
ployed to produce 
it have been 
somewhat com- 
plicated and ex- 
pensive. It is difficult to conceive a 
simpler arrangement than the Bicera 
valve for effecting pilot injection. A 
delivery valve with a head that is a close 
fit in the dash pot is employed and it 
acts as a plunger during the initial part 
of the opening movement and so pro- 
duces the required pilot injection. As 
the valve head clears the dash pot, fuel 
from the pipe flows back into the 
depression in the space it has vacated. 
This reverse flow causes a negative 
wave to pass along the pipe and seat 
the nozzle needle. Subsequently, 
injection proceeds in the normal 
manner. 

The mechanical method of operating 
fuel injection pumps has limitations 
when high rates of injection and large 
delivery quantities in relation to the 
size of engine are required, that is, in 
high-pressure, turbo-charged units. 
These limitations arise because of the 
sudden and repeated application to the 
driving gear of the forces of several 
tons required to actuate the pump 
plungers. Obviously, the ideal to be 
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Fig. 5. The components of the Bicera rotary compressor which, unlike the Roots type blower, compresses the charge before delivery 
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Fig. 8. The effect on crankshaft stiffness of any of these features can be evaluated by the 
Bicera method 


aimed at is to take energy continuously 
from the engine crankshaft and to store 
it temporarily until it is required to 
operate the plungers. 

A system based on this principle has 
been developed in the laboratories, Fig. 
4. In this arrangement, the energy is 
repeatedly stored up in a_ hydraulic 
accumulator and released through a 
slide valve to actuate a hydraulic piston, 
which in turn operates the injector 
plunger. Fuel oil is used as_ the 
hydraulic fluid and a gear type pump 
driven from the crankshaft supplies it 
at a pressure of about 1,000 lb/in’ to 
the accumulator in the base of the 
pump. 

The advantages of this system are: 

1. The substitution of a very light 
camshaft and drive for operating the 
light, balanced slide valves, in place of 
the heavy camshaft and drive required 
for conventional injection pumps. 

2. A small and simple variable injec- 
tion timing device may be incorporated 
in the camshaft drive. 

3. Greater freedom in the choice of 
pump position, by virtue of the light 
drive required. 

4. The optimum injection pipe pres- 
sure can be substantially maintained 
over the running speed range. 

5. During development work, the 
injection rate can be altered readily by 
varying the servo-fluid pressure or by 
changing the injection nozzles. 

6. The effective stroke of the plunger 
is a greater proportion of the full stroke 
than when a mechanical drive, in which 
nearly two-thirds of the stroke are 
needed for acceleration and decelera- 
tion, is employed. 

7. A reduction in size can be effected 
by taking advantage of the ability to use 
a stroke the length of which is not 
limited by considerations of cam 
design. 

8. Less noise. 

In the pump illustrated, a Neoprene 
diaphragm in the base of the unit 
separates the oil from the air. The oil 
is above the diaphragm and the air 
below. No trouble has been experienced 
through deterioration of this diaphragm 
which, after 1,000 hours of service 
under full load conditions, has been 
found to show no signs of wear or 


failure. This is because the pressure 
exerted by the air and the oil on each 
side of the diaphragm are balanced. If 
the pressure of the oil is released, air 
pressure pushes the diaphragm up 
against a mushroom type valve which 
covers the outlet port for the hydraulic 
fluid. 
diaphragm which 
otherwise would be 
forced into the 
port. During oper- 
ation, the oil is 
passed up to an 
inlet at one end of 
the slide _ valve 
housing. The out- 
let, or exhaust, port 
is at the other end, 
and between the 
two is the delivery 
port serving the 
piston that actuates 
the plunger. Move- 
ment of the valve in 
one direction inter- 
connects the inlet 
and delivery ports 


This prevents damage to the © 
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and isolates the exhaust port, while 
movement in the other direction 
isolates the pressure port and inter- 
connects the centre one with the 
exhaust port. 

During the injection stroke, oil 
passes through the delivery port into 
the space below the piston which is 
lifted against the return spring and so 
actuates the plunger. Oil trapped 
between the flange round the base of 
the piston and a shoulder in the bore 
of its housing gives a dash pot effect. 
The trapped oil is released through a 
vertical groove in the bore and thence 
through a slot in the skirt of the piston. 
This slot is cut at an angle so that the 
timing of the point at which it passes 
clear of the upper end of the vertical 
groove bears a constant relationship to 
the spill timing. The pump illustrated 
was used for development work and is 
larger and more complex than would 
normally be necessary. ‘Therefore, a 
smaller arid simpler unit has since been 
designed for commercial application. 
In the illustration, a vertical rod is 
shown screwed in the centre of the 
piston; this is part of the piston-posi- 
tion-indicator system used in_ the 


Fig. 9. From this rubber model under torsion, the nature of the 
displacement of the centre bearing can be seen clearly 


Fig. 7. On this blower test rig, the engine is coupled first to the brake, and power output 
and fuel consumption are measured; then the drive is connected to the blower, and fuel 
consumption measurements are again taken 
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experimental work and is not incor- 
porated in the commercial version. 
This pump, used in conjunction with 
the Bicera delivery valve, should be 
particularly attractive for applications 
in which quietness of operation is of 
prime importance. It contains more 
components than conventional mech- 
anically operated units, but these are 
all small and less subject to wear. 
Because the plunger velocity in the 
Bicera pump is almost independent of 
engine speed, the valve for pilot injec- 
tion is satisfactory over the whole 
engine speed range, whereas with a 
mechanically operated pump, it is 
effective only over a limited range. 


The Bicera compressor 
From the illustration showing the 
cycle of operations of the Bicera com- 


Fig. 10. The torsional stiffness test rig for complete crankshafts and large test specimens 
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pressor, Fig. 6 it can be seen that the 
charge is compressed before the 
delivery port opens. Therefore, the 
machine works on the true compressor 
cycle and in this respect is superior to 
the Roots type of unit which simply 
carries volumes of fresh charge through 
to the delivery port, where it is com- 
pressed by the back flow. The Bicera 
compressor can also be used to give 
much higher delivery pressures than 
can be obtained with the Roots type. 
The amount of internal compression 
can be regulated by altering the timing 
of the opening of the delivery port, and 
the volume delivered can be varied by 
altering the timing of the opening of 
the inlet port. In this way, one com- 
pressor can be made common to a 
number of applications or, by inter- 
connecting the port control and the 
engine control, the 
compressor can be 
made to deliver 
only the quantity 
of air required by 
the engine, so that 
the overall  effi- 
ciency at light load 
is increased. 
Although most of 
the running clear- 
ances are as large 
as those in the 
Reots type blower, 
the internal leakage 
is less. This is 
because the charge 


carry-round 
volume, and it is 
delivered during 
the following cycle. 
There is one clear- 
ance that can be 
smaller than in a 


Roots type unit 
and that is the one 
between the two 


rotor drums. In this 
blower, it does not 


leaking past the 
lobes tends to be* 
trapped in the 


Fig. 12. Two types of ring are employed to 
carry the mirrors in the torsional test rig 


matter whether or not the rotors touch 
each other, because their relative motion 
is one of pure rolling. As a result, the 
mechanical reliability of the unit is 
almost independent of gear wear. 

All the major components of the 
blower are shown in Fig. 5. The rotor 
shafts are carried either in bearings at 
both ends or, alternatively, the shafts 
can be overhung from bearings in the 
drive casing. This overhung arrange- 
ment gives a more compact lubrication 
system and greater freedom of choice 
of layout of the air ducts. A rig for 
testing blowers is illustrated in Fig. 7. 


Crankshaft torsional vibration 
Hitherto, a number of different 
methods have been employed for 
estimating the torsional stiffness of 
engine crankshafts. Some give reason- 
ably accurate results for one type of 
shaft and others give good results for 
different types. However, with none 
can accurate estimates be made of the 
stiffness of every shape and size of 
crankshaft. This led Bicera to under- 
take the development of a new method 
suitable for general application. 

The problem was to evaluate 
correctly the effect of every individual 
feature of the shaft as a contributory 
element of its total stiffness. With this 
end in view, the torsion test rigs illus- 
trated in Figs. 10 and 13 were 
employed, and rubber models, Fig. 9, 
were used to indicate the nature of the 
deflections likely to be experienced. On 
the test rigs, the effects of fillet radii, 
journal and pin diameters, length of 
throw, bored pins and journals, and 
various web forms were determined, 
Fig. 8. One rig, Fig. 13, for test pieces 
comprising one throw only of different 
shafts, consists of a simple arm on the 
end of which weights can be placed to 
apply torsion to the test piece. An out- 
rigger, extending to one side of the 
main arm, carries subsidiary weights to 
balance the couple due to the offset of 
the test piece. The weights used to 
apply torsion are suspended with their 
centres of gravity in line with the plane 
of reference so that they do not cause 
any bending. The other test rig, Fig. 
10, is much larger and is designed to 
carry complete crankshafts and larger 
test pieces. Torque is applied by means 
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of screw jacks acting on arms on each 
side, at one end of the shaft. 

The optical systems employed for 
measuring deflections can be seen in 
the illustrations. A beam of light is 
directed through a lens, on which are 
cross wires, and through a collimating 
lens on to a mirror on the test speci- 
men. The image of the cross wires is 
observed through an eye-piece, in 
which is incorporated a grid, mounted 
near the source of light. Two types of 
mounting, Fig. 12, can be used to carry 
the mirrors. One has three screws posi- 
tioned radially in it and spaced 120 deg 
apart. These screws have needle ends 
which are tightened against the shaft 
to locate the ring accurately in the 
reference plane. ‘This type of ring has 
the advantage that it can be easily 
adjusted to suit a large range of shaft 
diameters, but it js not so rigid as the 
other type, which is of thicker section 
and has a knife edge round its inner 
periphery. The ring incorporating the 
knife edge is divided diametrically and 
can be clamped on to the shaft by 
means of bolts in lugs at the abutting 
faces of the halves. 

As a result of this work, it is now 
possible to determine the equivalent 
length of every individual feature 
affecting the flexibility of a crankshaft. 
The formula developed is in such a 
form that each factor may be taken into 
account separately so that it is easy 
during the design stage to determine 
directly the effect of any modification 
considered. This can be done simply 
by changing the figures in the appro- 
priate part of the formula. Since the 
completion of this work, the new 
method has been applied to a large 
range of crankshaft designs, and the 
maximum errors encountered have 
been within about +3 to —6 per cent. 

Because of the importance of the 
effect of engine damping in determin- 
ing the amplitude of torsional vibra- 
tions produced at various frequencies, 
it was decided to carry out a thorough 
investigation on this subject. The work 
undertaken is still in progress and the 


Fig. 13. 


*ciprocate 


This rig is employed for testing the torsional stiffness of 
small sections of crankshafts 
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experimental 
methods adopted 
are of interest. So 
far, a study has 
been made of the 
damping produced 
by the vibrational 
movement of the 
piston rings in the 
cylinder bore. 
When a crankshaft 
vibrates torsionally, 
it causes the con- 
necting rod and 
piston to perform 
a forced oscillatory 
motion at the same 
frequency; in a 
medium sized 
engine, the ampli- 
tude of this motion 
may be as much as 
0-020 - 0-040 in at 
certain crank posi- 
tions. 

To study this, an 
ingenious test rig 
has been devised, 
Fig. 14. As can be 
seen from the illus- 
tration, it consists 
of two electric 
motors each driv- 
ing a crank and 
connecting rod. One 
motor and crank 
assembly causes a 
horizontally posi- 
tioned sleeve to re- 
inside a 
cylinder and_ the 
other causes a piston 
inside the sleeve to reciprocate at high 
frequencies and with much smaller 
amplitudes. The motion of the sleeve 
gives the effect of the relative motion 
between a piston and a cylinder in an 
engine, while the other crank gives rise 
to the same effect on the piston as 
torsional vibrations of the crankshaft. 
There are two compression rings in the 
piston and a connection through the 
sleeve is incorporated so that com- 


Fig. 16. 


Fig. 14. 
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In the bearing test machine, the load applied to the 
bearing closely resembles that obtained in an engine 


pressed air may be supplied to the 
annular space between the rings to 
simulate the effect of the varying gas 
pressure that is normally experienced in 
an engine cylinder. Work has also been 
done with this rig to determine the 
influence of different lubricants upon 
the damping obtained. Later it is hoped 
to evaluate the damping effect of 
different types of ring. 


The motor producing the high 


The rig for investigating the damping of crankshaft 


vibrations by piston, ring and connecting rod assemblies 


is 
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frequency vibrations is shown on the 
right in the illustration. It is pivot 
mounted so that its torque reaction may 
be determined. This reaction is 
measured by a self-centring, hydraulic 
device, the pressure in which is indi- 
cated by means of a sloping-tube mano- 
meter. The torque reaction is, of course, 
a measure of the work done to over- 
come the damping forces. 

A large number of different types of 
torsional vibrational dampers for 
crankshafts has been studied, and the 
conclusion reached was that the viscous 
fluid type combines the advantages of 
simple design with considerable effec- 
tiveness in reducing amplitudes of 
vibration. This type of damper was 
originally introduced by Lanchester 
many years ago. It has a free mass, in 
the form of a ring, mounted inside a 
casing which is attached to the crank- 
shaft. In the Lanchester damper, the 
space between the ring and its casing 
was filled with lubricating oil, but 
because of the variation of viscosity 
with temperature of this type of oil, the 
device was only partially effective. The 
modern version is filled with silicone 
fluid, the viscosity of which remains 
relatively constant, and this has made 
the design more successful. 

Despite its simplicity, the viscous 
fluid damper is only fully effective if 
it is designed specifically for each 
application. The method now com- 
monly employed for calculating the 
characteristics of this type of damper 
originated in America. However, 
experience has shown that the calcu- 
lated results do not agree with those 
obtained in practice. 

The investigations confirmed the fact 
that maximum power dissipation does 
not occur under the conditions pre- 
dicted by the commonly used method 
of calculation. In fact, the error can be 
as much as 200 per cent. As a result, 
dampers designed in accordance with 
the results obtained by this formula are, 
in many cases, unnecessarily large. 

A new method has been developed to 
enable the designer to determine the 
correct proportions of the inner mass 
and casing, and the detuning effect. 
Accurate evaluation can also be made 
of the vibratory torque of the engine 
with and without the damper fitted. 
Moreover, the new method also defines 
the maximum permissible power dis- 
sipation of the unit. It thus makes 
possible the use of the smallest size of 
damper compatible with the require- 
ments. 


Bearings and miscellaneous 
instrumentation 

The subject of bearing design is one 
on which there is considerable scope for 
research. One of the difficulties to be 
overcome when undertaking such work 
is the provision of a means of testing 
bearings under conditions which are 
similar to those obtained in an engine, 
but in which the different variables 
such as load, lubricant supply and oil 
temperature can be readily controlled. 

The test rig illustrated in Figs. 11 and 
16 was designed to meet these require- 
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Fig. 15. An arrangement for continuous 
measurement of piston temperatures 


ments. From Fig. 11, it can be seen 
that the bearing under test is mounted 
in the connecting rod, a, and runs on a 
3in diameter shaft, the ends of which 
are supported in two more bearings. 
The main casting, b, of the unit incor- 
porates a hydraulic cylinder in which is 
aram,c. The centre portion of the 
shaft, on which the connecting rod is 
mounted, is slightly eccentric. This 
imparts a reciprocating motion to the 
rod, the lower end of which is spherical 
and bears in the ram, which therefore 
reciprocates with it. The cylinder is 
kept primed with oil at low pressure 
through a non-return valve. On the 
downward stroke of the ram, pressure 
builds up until the relief valve, d, opens. 
By adjustment of the valve, the peak 
pressure on the bearing can be varied 
from zero to 10,000 \lb/in*. A strain 
gauge, e, on the rod is used in conjunc- 
tion with an oscillograph to indicate the 
bearing load. 

Temperature, pressure and quantity 
of the lubricating oil flowing through 
the bearing are all controllable. By 
fitting alternative pulleys, the shaft 
speed can also be changed. Thermo- 
couples are employed to measure the 
bearing temperature. The loading 
obtained on this rig closely resembles 
that which would be applied to the 
bearing in an engine. Although such a 
test does not permit an accurate assess- 
ment to be made of the performance 
under normal running conditions, it is 
useful to indicate the relative merits of 
different bearings. 

The measurement of piston temper- 
ature is an important part of engine 
development work and some methods 
of doing this were described in the 
June 1953 issue of Automobile 
Engineer. Another method has been 
developed by the staff of the BICERA 
laboratories. As can be seen from Fig. 
15, a Tufnol rod with side plates riveted 
on to form a channel section houses the 


leads to the thermocouples, and is 
secured by means of three set screws to 
the piston skirt. The upper end of the 
rod is profiled to fit snugly against the 
skirt. 

Flat strips of beryllium-copper separ- 
ated by insulating strips form the leads. 
Adjacent to the thermocouple end they 
are bound securely to the Tufnol rod. 
They extend downwards for a few 
inches into the guide channel and are 
then turned up again and passed into a 
second guide channel, which is parallel 
to the first, and which is securea to the 
crankcase at a point adjacent to the 
cylinder skirt. Krom the upper end of 
this fixed channel, ihe leaas are taken 
away to the temperature indicator. ‘This 
arrangement has the advantage that a 
continuous connection is maintained 
between the thermocouples and the 
indicator. The alternative of incorpor- 
ating contacts that are made as the 
piston approaches the bottom of its 
stroke is not entiely satisfactory 
because, Owing to uncertainty as to 
whether the contact is equally good 
each time it is made, the somewhat 
slow and laborious null method of 
obtaining readings must be adopted. 

When measurements of fuel con- 
sumption of an engine are taken by 
conventional methods, it js important 
that the fuel level in the measuring 
instrument remains constant. Other- 
wise, air anywhere in the system 
between the meter and the engine, for 
example in the filter, expands as the fuel 
head is diminished. This displaces fuel 
that has not been metered, and results 
in inaccurate consumption figures being 
taken. The laboratories have developed 
a simple but sensitive balance method 
for metering a known weight of liquid. 
This is used in conjunction with a com- 
bined stop watch and_ revolution 
counter. Its accuracy 1s unaffected by 
changes in specific gravity, it can be 
mounted at any height without iniro- 
ducing parallax egrors, and the fuel 
level does not change while the readings 
are being taken. 

Two other instruments have been 
developed at the laboratories. One is 
the Bicera spark unit, which incorpor- 
ates the Sunbury balanced-disc pressure 
pick-up in conjunction with the Farn- 
borough recording unit. The Sunbury 
instrument, with its rapid response, is 
suitable for high speed work and the 
Farnborough recording unit produces a 
large scale, undistorted diagram on 
paper in a matter of seconds. 

The second instrument is the Bicera 
capacitance-type pick-up. Because the 
Sunbury balanced-disc unjt works 
electro-magnetically and must be large 
enough to contain a coil wound round a 
pole piece, it cannot always be sited 
close to the point where the pressure is 
to be measured. Long passages to the 
pick-up introduce errors, so the Bicera 
capacitance type unit, in which the 
balanced-disc forms one pole of a 
polarized variable condenser, was deve- 
loped to meet the need for a small 
diameter, long-reach pick-up. This 
unit can withstand much higher tem- 
peratures than electro-magnetic types. 
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CORRESPONDENCE 


FRONT SUSPENSION 

Sir,—I beg leave to question two of 
the statements in the article on Front 
Suspension by Mr. D. R. Hume in 
your January issue. Firstly he states 
that, with divided-axle front suspen- 
sion, precession due to wheel tilt is of 
no consequence. This is contrary to 
some practical experience and _ he 
surely admits the weakness of his own 
arguments when he states that rack- 
and-pinion steering is not recom- 
mended for use with this type of 
suspension unless some damping device 
is incorporated, 

Secondly he shows the Ford front 
suspension system as having a high roll 
centre with small wheel tilt. The accom- 
panying sketch suggests that the roll 
centre of the Ford system is substan- 
tiaily below hub level, the actual height 
being aftected by the relative lengths 
of the swinging bottom link and the 
vertical leg, also the initial angles of 
the members. If secondary effects are 
ignored, there is an approximate rela- 
tionship between roll centre and wheel 
ult. Kor example, with a system 
employing equal length parallel trans- 
verse links, it is clear that the king pin 
must ult through the same angle as the 
chassis when the car rolls; equally 
clearly, the roll centre is at ground level. 
The same applies with the vertical 
pillar type of suspension as used by 
Lancia. Now, consider a swing axle 
system pivoted at hub height on the 
centre Jine of the car; when the car 
rolls the wheel does not tilt at all and 
the roll centre is at hub height. 

Track variation, to which Mr. Hume 
also refers, is taken care of very kindly 
by modern tyres but such variation is 
often considerable both with swing axle 
systems and some double transverse 
link systems. The fact that this track 
variation does not necessarily produce 
rapid tyre wear appears to be only one 
of the considerations involved. Another 
is the partial loss of adhesion, owing 
to the distortion of the tyre. The force 
involved in distorting the tyre reduces 
the potential force available for wheel 
adhesion in the case where both off 
and near side springs are deflected 
together. In the case where only one 
spring is deflected the tyre distortion 
also produces a reaction tending to 
deflect the car from the driver's 
intended line of progress. 

Good handling characteristics in 
private cars remain a subtle and elusive 
quality and it seems likely that this 
matter of lateral tyre distortion has 
received insufficient attention. 

R. C. SYMONDSON, A.F.C., M.A. 


MR. HUME replies : — 

I neither stated nor intended to give 
the impression that precession in a 
divided-axle or single-link suspension 
system is of no consequence. My object 
was to show that in a suitably designed 


arrangement, precession effects can be 
minimized to the extent that the system 
is acceptable. As stated in the article, 
by fitting light weight wheels, the effecis 
of precession are reduced to such an 
extent that they are no longer notice- 
able if a worm-and-roller steering gear 
is employed. On all the divided-axle 
suspension systems with which I have 
been concerned, roller thrust bearings 
have been used on the swivel pins, so 
there has been no damping in the 
steering system other than that pro- 
vided by the steering gear. On virtually 
all the current double transverse-wish- 
bone-link arrangements, whether the 


Sketch referred Mr. Symondson 


steering is of the rack-and-pinion or any 
other type of gear, plain bronze or 
Tufnol thrust washers are used. How- 
ever, double-row, roller thrust bearings 
are employed in the Ford system. 

When rack-and-pinion steering gear 
is fitted, a hydraulic damper is only 
necessary, of course, if the wheels used 
are of such a weight that the effects of 
precession are noticeable. The height 
of the roll centre, in both double- and 
single-link arrangements as well as in 
the Ford system, as Mr. Symondson 
states, depends on the length and dis- 
position of the links. For instance, by 
moving the pivots at the inner ends of 
the lower swinging links of the Ford 
system downwards until the links are 
horizontal when in the static position, 
the roll centre may be assumed to be 
at ground level. However, if the angle 
of the links to the horizontal is 
increased by moving these pivots 
upwards, the roll centre js raised. Thus, 
it is important to consider the detail 
dimensions and disposition of the links 
in the system, and this cannot be done 
with Mr. Symondson’s sketch, since 
he states that it is out of scale. 

In order that Fig. 6 of the article 
should fit in the space available on the 
page, it also was drawn out of scale. 
The roll centre was shown as being 
approximately 20 per cent of the roll- 
ing radius below the height of the 
wheel axes, although in actual fact it is 
35 per cent below. This position of the 
roll centre is still relatively high as 
compared with double-transverse-link 


arrangements, in which the rol! centre 
is 90-100 per cent of the rolling radius 
below the height of the wheel axes. 
With the single-link suspension of the 
Allard Palm Beach, the roll centre is 
20 per cent below the wheel axes. 

An important characteristic of the 
Ford system is that for the first 5-6 deg 
of roll, the roll centre remains approxi- 
mately static, but any further increase 
causes it to become progressively lower. 
However, at a roll angle of 5-6 deg, 
with a double-transverse-link arrange- 
ment, in which the roll centre is 1 in 
above ground level in the static laden 
position, the roll centre is approxi- 
mately 1 in below the ground level. It 
can be seen that the Ford system has 
an advantage, so far as roll resistance is 
concerned, by virtue of the small 
distance, and _ therefore moment, 
between the roll axis and the centre of 
gravity of the sprung mass. Moreover, 
the wheels are attached rigidly to the 
vertical legs and therefore the camber 
angle cannot change to such an extent 
as to encourage roll under lateral 
loading. This is a good characteristic 
also of the single-transverse-link 
systems although, in this case, the 
change of camber angle is such as to 
oppose the tendency to roll. 

The small amount of wheel tilt 
experienced with the Ford suspension 
system, referred to in the article, was 
that obtained when one wheel traverses 
a bump with the vehicle on an even 
keel, although this perhaps was not 
made clear. Tyre distortion induced 
with divided-axle systems as the wheel 
rises and falls depends, of course, on 
the ratio R:L, where R is the rolling 
radius and L the distance between the 
link pivot and the centre of contact 
between the tyre and the road. The 
adoption of smaller wheels and a fairly 
wide track tends to reduce track varia- 
tion and consequently tyre distortion. 

However, the nature of the divided- 
axle system is such that the tyre 
assumes a positive angle of attack, that 
is, the camber angle of the wheel 
becomes negative. On the other hand, 
with double-transverse-link systems, 
with parallel, equal length links, the 
wheel is pushed in and out and there 
is a tendency for negative angles of 
attack to develop. Some unequal length 
double transverse link arrangements 
give virtually no track variation. 


Winter Grip Tyre 


UNLOP’s new Winter Grip tyre 

has been specially designed for very 
bad conditions of snow and ice. It has 
over 2,000 inches of gripping edges, 
spaced to give the maximum squeegee 
action on ice While this new tyre gives 
high traction and stability, it also 
allows normal speeds on clear roads. 
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PRECISION PLAIN BEARINGS 


Two Units for Applications Where Extremely Accurate Radial 


AUTOMOBILE 
ENGINEER 


Location of the Shaft is Essential 


where shaft rigidity and precise 
radial location are of critical 
importance, have been introduced by 
the Glacier Metal Co. Ltd., Alperton, 
Wembley, Middlesex. One, the Micro 
Clearance bearing, is a plain bearing 
designed for use where close running 
clearances are necessary positively to 
locate the journal. An_ important 
advantage that this unit has over more 
conventional sleeve type bearings is that 
its temperature during operation 
remains at a relatively low level. This 
minimizes any tendency for thermal 
expansion to occur and cause the 
assembly, of which it is a part, to be 
displaced from its true position, or for 
failure to take place as a result of the 
running clearances being reduced. 
This new bearing can be described as 
a development of the Mackenson bear- 
ing, which is also designed for fine 
clearance conditions. The Mackenson 
bearing is a sleeve type unit of conven- 
tional form but on its outer periphery 
there are at least three radial projec- 
tions, or ribs, parallel to the central axis. 
When the bearing is inserted into its 
housing, it is located by means of set 
screws carried radially in the housing 
and tightened against the ribs. Alterna- 
tively, the housing and the ribs can be 
tapered, so that adjusting nuts at each 
end can be used to pull the bearing into 
the taper to apply the pressure to the 
ribs. In each case, this pressure causes 
high areas to be formed locally in the 
bore, Fig. 1. At these high spots, the 
clearance between the shaft and the 
bore of the bearing is small, while 
between them it is relatively large. 
During running, oil is introduced at 
one or more of the areas of maximum 
clearance, and as it passes into the areas 
of minimum clearance, a hydrodynamic 
wedge is formed. Since the whole of 
the space between the shaft and the 
bearing is filled with lubricant, oil 
shear occurs over the whole surface of 
the bearing, that is, in both the load- 
carrying and the load-free regions. This 
causes a degree of heat generation 


Tes new bearings for applications 


Fig. 2. The slots in the base of the Micro Clearance bearing are 
incorporated to accommodate felt pads that spread a thin lubrica- 
tion film over the journal surface 


which, although satisfactory for many 
normal applications, may cause thermal 
distortion not acceptable in mechanisms 
such as precision machine tools. 

The Micro Clearance bearing is 
designed to minimize heat generation. 
It comprises a steel shell lined with 


Fig. 1. In this diagram of the Micro Clear- 

ance bearing, the deformation of the bearing 

bore is shown exaggerated to illustrate the 
principle of operation 


0-010-0-015 in Findlays Motor Metal 
L1, which is a high-quality, tin-based 
white metal. Five radially extending 
ribs are formed on its outer periphery; 
they are parallel over the length of the 
bearing. Their dimensions are closely 
controlled. to provide an interference 
fit in the housing, which must also be 
machined accurately. When the unit is 
pressed into its housing, the bore is dis- 
placed inwards in the areas adjacent to 
the ribs. 

One rib, that which is at the bottom 
when the bearing is installed, is wider 
than the others and has one or more 
slots machined radially through it over 
almost its whole length, Fig. 2. Each 
slot accommodates a felt pad to feed oil 
to the bearing surface. The oil is con- 
tained in reservoirs formed either on 
each side of the bottom rib in the space 
between the housing and the bearing, 
or in the housing beneath the bottom 
rib. If the reservoir is in the space 
between the bearing and the bore of its 


housing, one end may be sealed by a 
screwed-on plate, and the other end is 
usually shouldered. Tangential slots in 
the rib feed the oii into the longitudinal 
slot containing the felt pad 

This bearing has two main advantages 
over the Mackenson type. One is that 
whereas the Mackenson unit is 
generally made of bronze, which has a 
relatively high coefficient of expansion 
and therefore, as the temperature rises, 
tends to expand in the direction of the 
shaft, the steel shell of the Micro 
Clearance bearing restricts inward 
expansion so there is less tendency for 
the running clearance to close and cause 
shaft seizure. The other advantage is 
that the oil is introduced by the felt 
pad at a point of minimum clearance so 
that only a thin film is maintained on 
the surface of the journal. ‘Therefore, 
this film only contacts the housing at 
the points of minimum clearance, which 
are not large in area. As a result, the 
temperature rise due to oil shear is 
relatively small. 

Fifteen standard sizes of Glacier 
Micro Clearance bearings are available 
from stock for shafts ranging from 1 in 
to 44in diameter. The tolerances on 
the outside diameter of the bearing and 
the bore of the housing are, of course, 
critical. They vary with the size of the 
bearing, from 0-0-0008 in to 0-0-0016 in. 
Shafts must be ground accurately to suit 
each individual assembly and a 0-0003- 
0-0006 in running clearance must be 
allowed. Each bearing is labelled by the 
Company’s inspection department to 
show its minimum wall thickness 

The other new design is called the 
Film Located bearing. It has a higher 
load carrying capacity than the Micro 
Clearance bearing and runs at a tem- 
perature which is maintained constantly 
at a relatively low value, but which is 
nevertheless higher than that generated 
in the Micro Clearance bearing. A 
Film Located bearing comprises a steel 
shell lined with Findlays Motor Metal 
Ll. Thirteen sizes, suitable for shafts 
of between 2in and Sin nominal 
diameters, are available. 


Oil 


hole 


Dowel hole 


Fig. 3. Oil is introduced at the point of maximum clearance in the 
Film Located bearing, which has a spiral profile and which is 
positively located in its housing by a dowel 
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In this type of bearing the bore, 
instead of being truly circular, has a 
spiral profile, see Fig. 3, with a fairly 
short ramp between the points of maxi- 
mum and minimum radius. The oil is 
introduced at the point of maximum 
clearance. From the illustration it can 
be seen that, with the shaft centrally 
positioned and revolving clockwise, 
lubricant dragged round with it jis forced 
into a gradually decreasing clearance. 
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The pressure developed in the oil film, 
as a result of this hydrodynamic wedge 
effect, is approximately proportional to 
the ratio of profile slope to radial 
clearance. 

If a heavy load is applied in the 
direction of the arrow “a” and a 
minute shaft displacement occurs, this 
displacement is corrected by an increase 
of oil pressure in the area under load 
and a decrease of pressure in the area 
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diametrically opposite it. The increase 
and decrease of pressure take place 
because of the increase and decrease 
respectively of the profile slope to 
clearance ratios jn those areas. It is said 
that this wedge type oil film supports 
the shaft very firmly, and can resist in 
any direction considerable loads tending 
to displace the shaft from its true 
position when it js rotating in the bore 
of the bearing. 


RECENT PUBLICATIONS 


Brief Reviews of Current Technical Books 


The Motor Vehicle 


By K. Newton, M.C., B.Sc., A.C.G.1., 
A.M.Inst.C.E., M.1.Mech.E., and W. 
Steeds, O.B.E., B.Sc., A.C.G.L., 
M.1.Mech.E. 

London: ILIFFE AND Sons Ltp., Dorset 
House, Stamford Street, London, S.E.1. 
1953. 54 8j. 590 pp. Price 35s. 

Since its original publication in 1929, 
this book has become well established as 
a standard work. In the preface to the 
recently introduced fifth edition, it is 
stated that the necessity for reprinting to 
meet the sustained demand has afforded 
an opportunity to remove one or two 
minor ambiguities that had become 
apparent, to bring up-to-date certain 
points in the chapter on fuels, and to 
introduce additional matter in connection 
with the S.U. carburettor; but it appears 
that major revision has been 
necessary. 

As in earlier editions, Part I deals with 
fundamentals of mechanics and begins 
with a chapter that explains the principles 
of engineering drawing. Part II is devoted 
to a study of automobile engines of both 
petrol and diesel types, and attention is 
also given to such matters as fuels and 
lubrication. The third part deals with 
gearbox and other transmission com- 
ponents, axles, brakes, steering, chassis 
details and suspension. 

This book contains more than 500 
illustrations prepared from drawings and 
photographs; these provide a valuable 
supplement to the text. Non-technical 
language is used so far as possible and 
mathematics have been largely excluded. 
The aim of the authors has been to 
provide an accurate but not unduly tech- 
nical explanation of automobile engineer- 
ing theory, and to keep the whole work 
in a logical sequence. 


Lexique Illustré de l’Automobile 


Paris: S.N.E.E.P.,  BIBLIOTHEQUE DE 
L’ArGuS, 1, Place Boieldieu, Paris. 1953. 
21 x 27 cm. 220 pp. Price Fr 1,600 with 
paper cover and Fr 1,950 with. stiff 
cover. 

The fourth edition of this book is in 
general similar to the previous edition, 
except that it has been checked by addi- 
tional authorities in different countries 
with a view to ensuring that the most 
commonly used technical terms for each 
component are given. Perfection in this 
respect has not yet been attained, and, 
considering the disagreement that exists 
between various authorities, it is doubtful 
whether even near perfection could ever 
be achieved. 

Although there are a number of tech- 
nical dictionaries available, some in two 


languages and others in more than two, 
these generally do not satisfy the require- 
ments of automobile engineers, in that 
they do not give the translations of many 
of the technical terms peculiar to the 
motor industry. The Lexique Illustré de 
l’Automobile gives the technical terms in 
French, English, German, Italian and 
Spanish for nearly all the components 
used in the construction of cycles and 
motor vehicles, including motor cycles. 
There can be little doubt that everyone 
whose business it is to study foreign 
technical literature concerning these 
industries, or who is interested in such 
works, should have available a copy of 
this boo 

After the title pages, there follow five 
contents pages, one for each language, in 
which the major assemblies and the pages 
in which they are dealt with are listed. 
After this come 170 pages in which on 
each left-hand page there is a diagram 
showing exploded views of the major 
assemblies, the components of which are 
numbered for reference purposes, and 
listed in five columns on the right-hand 
page. Each of the five columns is, of 
course, for a different language. At the 
end of the book are four pages on which 
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AUTOMOBILE CHASSIS DESIGN 
By R. Dean-Averns. 2nd Ed 
30s. met. By post 30s. Bd. 
AUTOMOSBILE EFFICIENCY 
By E. T. Lawson Helme, A.M.A.E.T., A.M.1.M.1. 
10s. 6d. net. By post 10s. 11d. 
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By A. P. Young, O.B.E., M.1.E.E., M.1.Mech.E., 
and L. Griffichs, M.1.Mech.E., A.M.1.E.E. 4th Ed. 
25s. net. By post 25s. 8d. 
ELECTRICAL SERVICING OF THE 
MOTOR VEHICLE 
Principles, Design and Choice of Test Appara- 
tus. By T. Lawson Helme, A.M.A.E.T., 
A.M.LMA 8s. 6d. net. By post Bs. 11d. 
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MOTOR VEHICL 
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Volume |. 63s. net. By post 65s. 
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Obtainable at all booksellers or from: 
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LONDON S.E.1. 


are conversion tables giving metric, 
English and American equivalents of the 
different units used in engineering. These 
tables are followed by five alphabetical 
indexes, one for each language, of 
components. 

One of the most valuable features of this 
book is the illustrations, since they help 
to avoid ambiguity and doubt when deter- 
mining the correct translation for terms 
that can be used for more than one 
component. The field covered is extensive. 
For instance, in the transmission section, 
not only are conventional single dry plate 
clutches and fluid flywheel components 
listed, but also automatic transmission 
parts and several synchromesh units are 
included. A number of different front 
suspension systems, including front wheel 
drive arrangements, are dealt with, but 
inevitably there are some omissions, for 
instance, a list of the different types of 
suspension layouts would be valuable. 
However, the most useful feature of this 
work is its specialist approach, which 
makes it one of the best of its kind in the 
world 


The Autocar Handbook 


By the Staff of “ The Autocar.” 
London: ILIFFE AND Sons L1tD., Dorset 

House, Stamford Street, London, S.E.1. 

1953. 54 82. 216 pp. Price 7s. 6d. 

The Autocar Handbook has _ been 
written especially for the motorist who, 
without going too deeply into engineering 
details, wishes to have an understanding 
of his vehicle to help him to obtain the 
best possible service from it on the road. 
As such, it should be of interest to the 
owners both of current models and of 
older vehicles. In addition, it may prove 
to be a useful work of reference to auto- 
mobile engineers who from time to time 
wish to refresh their memories concern- 
ing elementary principles. 

For more than 45 years, successive 
editions of this book have reflected the 
many developments in automobile 
engineering, and kept readers up-to-date. 
In this Zlst edition, a new approach has 
been made to the subject, and the work 
has been entirely rewritten. After a brief 
description of the fundamental principles 
involved, practical features of current 
design and the reasons for them are given. 
It is not possible, of course, in a work 
of this kind to treat each individual com- 
ponent in great detail, but every important 
part of the car’s structure and mechanism 
is considered. A noteworthy feature of the 
work is the wealth of illustrations it con- 
tains. Over two hundred drawings show 
clearly the construction and operation of 
almost every component, thus providing 
a complete picture of the modern car. 
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AN OIL BURNING HEATER 


The Key-Leather K-L 10,000 Heater Unit which Burns 
Diesel Oil or Paraffin 


tions, even in this country, heaters 

in which water from the engine 
cooling system is used in the heat 
exchanger are not entirely satisfactory, 
because of the length of time required 
for the unit to come into operation 
after a start from cold. So far as coaches 
are concerned, because first impres- 
sions of the vehicle tend to have a 
lasting influence, it is highly desirable 
that the passengers should be made 
comfortable right from the outset of the 
journey. For this reason, there is a 
demand for oi! burning heater units 
both here and in colder countries 
overseas. 

In Britain, the Key-Leather Co. Ltd., 
of London, E.9, have recently intro- 
duced a heater in which either diesel 
oil or paraffin can be burned. It is based 
on the Eberspacher system. The heater 
unit, together with the four-gallon fuel 
tank, is mounted on a frame, and an 
air intake filter can be fitted if required. 
Alternatively, the heater unit can be 
supplied alone. 

A cylindrical steel casing encloses the 
heater unit, which is an assembly of 
three main components mounted one 
behind the other. These components 
are: first, the motor for the fresh air 
fan; second, the unit comprising the 
fuel pump, another motor, the burner 
and its blower, and third, the heat 
exchanger. By employing separate 
motors to drive the fresh air fan and 
the fuel pump and blower unit for the 
burner, it is possible to use the system 
to provide unheated fresh air if 
required. Moreover, by switching off 
the motor serving the burner assembly 
before the other one, the heater com- 
ponents can be cooled and the un- 


certain operating condi- 


burned gases blown away after the unit 
has been stopped. 

This is done automatically, and 
obviates the danger of explosion of 
vapour left in the system after it has 
been switched off. An electrically oper- 
ated valve in the air intake to the 
burner is open so long as the fresh air 
motor is running. Thus, when the 
burner motor is stopped, fresh air con- 
tinues to be blown through the burner 
and heat exchanger until the current to 
the fresh air motor is cut off by the 
thermo-switch. This switch comes into 
operation when the temperature of the 
unit drops to about 40 deg C. 

From the tank, fuel is supplied 
through a small filter unit to a union 
on the base of the gear-type fuel pump. 
This pump is driven at one end of the 
electric motor, the other end of which 
drives the blower serving the heater. 
From the pump, the fuel is passed 
through a pipe line to an electrically 
operated fuel valve and thence to the 
burner. This valve is opened when the 
motor is switched on and closes when 
it stops. Therefore, there is no possi- 
bility of fuel seepage into the unit 
when it is not in operation. Without 
the fuel valve, there would be a danger 
of fire on starting the unit. 

Mounted at the centre of the rear 
face of the blower rotor is a cupped 
steel pressing, with a flanged rim. Fuel 
is fed into this cup and is sprayed off 
the rim by centrifugal force so that it 
is well atomized. The air intake for 
the burner is a pipe passed radially into 
the unit. Incoming air is directed over 
the electric motor to keep it cool, and 
is then drawn into the centre of the 
rotor whence it is thrown outwards and 
passed between guide vanes and out 


The heater unit can be supplied alone or mounted, together with a filter and fuel tank, on 
a frame 


Cold-open 


Too hot closed | 
\ 


Terminal board 
Safety switch 
Fuse box 

Pull switch 
Eight ohm 
resistance 
Turn switch 
Pilot lamp 


Fuel valve 

Air valve 

Fresh air fan 
Combustion air 

blower 

Heater plug 

Series resistance n 
Heater plug relay ° 


The electrical circuit 


through an annular nozzle round the 
cupped pressing of the burner. This 
nozzle directs the air on to the fuel 
spray and thus helps further to 
atomize it. 

A heater piug for starting is fitted. 
The time required fully to ignite the 
burner is about 40 seconds; approxi- 
mately 60-80 seconds later, the heater 
plug is automatically switched off and 
the fresh air fan switched cn. The 
fresh air passes from the front of the 
unit round the annular space between 
the burner and the main outer casing, 
and thence through the heat exchanger 
unit to the outlet at the rear. With this 
arrangement, the incoming fresh air 
helps to cool the fuel supply lines and 
pump, and the two electric motors, 

The heat exchanger comprises three 
concentric steel tubes. Hot gases are 
discharged from the burner through a 
hole in the circular plate that closes the 
front end of the centre tube. They pass 
along the length of this tube, the rear 
end of which is also closed, and then 
outwards through large radial ducts 
communicating with an annular space 
between two more tubes. The ends of 
this space are each closed by a steel ring 
welded between the tubes, so the hot 
gases, after passing forward again, go 
out through another radial duct into 
the exhaust pipe. The fresh air is 
heated as it passes along the spaces 
between the annular component of the 
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heat exchanger and the housing, and 
between the annular component and 
the centre tube. 

A switch unit on the dash is used to 
control the unit. By actuating a pull 
switch alone, cnly fresh air is deli- 
vered to the interior of the vehicle. On 
the other hand, if the heater is to be 
used, a three-position switch is turned 
from the “ off” to the “ full” position. 
This starts the electric motor driving 
the blower that serves the burner, and 
opens the fuel valve. At the same time, 
the heater plug relay is energized and 
the plug is switched on. When the fuel 
is burning properly, a thermo-switch 
near the fresh air discharge port breaks 
the circuit to the heater plug and at 
the same time makes the circuit serving 
the fresh air fan and an indicator lamp 
on the dash. If the switch is then 
turned to the “half” position, the 
speed of the electric motor driving the 
fuel pump and blower for the heater is 
reduced. 

A number of safety precautions have 
been incorporated in the design. Some 
have already been mentioned, for 
instance, the electric fuel cut-off valve 
which ensures that leakage into the 
burner cannot take place while the unit 
is not in use, the supply of cooling air 
over the fuel pump and electric motor, 
the automatic scavenging of the burner 
chamber when the unit is switched off, 
and the automatic switching off of the 
current to the heater plug when the 
unit 1s burning properly. In addition, 
there is a safety switch in the hot air 
outlet port. This switch cuts out 
the motor driving the fuel pump 
and blower serving the burner if the 
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Separate motors are employed to drive the fresh air fan and the blower serving the burner 


outlet temperature exceeds 150 deg C. 

When the control switch is in the 
“full” position, the heat output of the 
unit is 40,000 B.T.U/hr and the fuel 
consumption is 2} pt/hr; in the “ half ” 
position, the output is 24,000 B.T.U/hr 
and the consumption is 14 pt/hr. The 
temperature differences between the in- 
coming and outgoing fresh air, with the 
switch in the “full” and “ half” posi- 
tions respectively, are about 82 degC 
and 50 deg C. A constant flow of about 


17,600 ft? of air is passed per hour. 
The maximum power consumed is 140 
watts and the unit can be supplied for 
use with 12 or 24 volt systems. 

The diameter of the heating element 
is 94in, its overall length is 39-4 in, 
and the diameter of the fresh air pipes 
is 5-9in, When installed, the assembly, 
comprising the heater, fuel tank, air 
filter and frame, occupies a space 43 in 
long by 224in wide by 154in deep. 
The weight is approximately 55 Ib. 


INSTITUTION OF MECHANICAL ENGINEERS 


Forthcoming Meetings of the Automobile Division 


BIRMINGHAM CENTRE 


Tuesday, 23rd March, 6.45 p.m. 
General Meeting in the James Watt 
Memorial Institute, Great Charles Street. 
Paper: “ The Motor Cycle as a Utility 
Machine,” by D. W. Munro, M.I.Mech.E. 


NORTH-EASTERN CENTRE 
Wednesday, 17th March, 7.30 p.m. 


General Meeting in the Chemistry Lec- 
ture Theatre, The University, Leeds. 
Paper: “Some Problems in Lubrication 
and these Substances Called Additives,” 
by A. Towle, M.Sc., M.I.Mech.E. 


NORTH-WESTERN CENTRE 

Thursday, 25th March, 6.30 p.m. for 
7 p.m. Annual Dinner in the Engineers’ 
Club, Albert Square, Manchester. 
Address by the Chairman of the Auto- 
mobile Division, Professor S. 7. Davies, 
D.Sc., Ph.D. Wh.Ex., Md.Mech.k., 
entitled ‘ Combustion in Compression- 
Ignition Oil Engines.” 


SCOTTISH CENTRE 
Monday, 15th March, 7.30 p.m. 


General Meeting in the Institution of 
Engineers and Shipbuilders, 39, Elmbank 


Crescent, Glasgow. Paper: “ Operation 
Experiences with a 75 kW Gas Turbine,” 
by G. B. R. Feilden, M.A., M.I.Mech.E. 


WESTERN CENTRE 

Thursday, 11th March, 6.45 p.m. 
General Meeting in Fortes Restaurant, 
Milsom Street, Bath. Paper: “Tyre 
Characteristics as Applicable to Vehicle 
Stability Problems,” by T. 7. P. Joy, 
B.Sc.(Eng.), A.M.I.Mech.E., and D. C. 


Hartley, B.A. 

Thursday, 25th March, 6.45 p.m. 
General Meeting in the Grand Hotel, 
Bristol. Paper: “ Problems in the Design 
of an Economical Automobile Transmis- 


ston,” by T. C. F. Stott, M.I.Mech.E. 


COVENTRY GRADUATES 


Wednesday, 17th March, 7.30 p.m. in 
the Craven Arms Hotel, High Street, 
Coventry. Annual General Meeting fol- 
lowed by a General Meeting. Paper: 
“ Brakes,” by G. #. H. Buss, B.Sc., 
G.I.Mech.E. 


LONDON 


Tuesday, 
Storey’s Gate, 


13th April, 5.30p.m. at 
St. James’s Park, S.W.1. 


Paper: “ Tyre Characteristics as Applic- 
able to Vehicle Stability Problems,” by 
T. P. Joy, B.Sc.cEng.), A.M.1.Mech.E., 
and D. C. Hartley, B.A. 


NORTH-EASTERN CENTRE 


Wednesday, Zlst April, 7.30 p.m. 
General Meeting ir. the Chemistry Lec- 
ture Theatre, The University, Leeds. 
Paper: “Operation Experiences with a 
75 kW Gas Turbine,” by G. B. R. Feilden, 
M.A., M.I.Mech.E. 


NORTH-WESTERN CENTRE 


Monday, 5th April, 7.15 p.m. 
General Meeting at Leyland Motors, 
Limited, Leyland. Paper: “ Tyre Charac- 
teristics as Applicable to Vehicle Stability 
Problems,” by T. }. P. Joy, B.Sc.(Eng.), 
A.M.1.Mech.E., and D. C. Hartley, B.A. 


WESTERN CENTRE 


Thursday, 29th April, 6.45 p.m. 
General Meeting in the Bristol Aeroplane 
Company, Car Division. Paper: “ Brakes 
for High-speed Automobiles,” by }. A. 
Channer, A.F.R.Ae.S. 
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CURRENT PATENTS 


AUTOMOBILE 
ENGINEER 


A Review of Recent Automobile Specifications 


Turbo-charged diesel engines 


LTHOUGH this invention would 

appear to be more particularly 
intended for engines larger than those 
of road transport vehicles, it is of con- 
siderable interest as it aims to realize the 
somewhat conflicting advantages of both 
“blow-down” and “ steady-pressure ” 
exhaust turbines in a single installation. 
In the first system, a widely fluctuating 
pressure in the small diameter exhaust 
ducts from individual cylinders secures an 
increase in the output of the engine that 
tends to obscure its ill-effect on the effi- 
ciency of the turbine. 

Accordingly, the individual ducts of 
suitable groups of non-interfering 
cylinders are combined to form two 
exhaust ducts A which deliver the gases 
through diffusers B to a chamber C, 
whence they flow at a common pressure 
through two short ducts to the turbine 


A B C 


No. 700182 


nozzle assembly. By the conversion of 
velocity into pressure at the diffusers, 
negative pressure impulses are returned 
in the exhaust ducts and assist the 
cylinder expulsion and scavenging pro- 
cesses. At the same time a substantially 
constant pressure is maintained at the 
turbine nozzle. 

It may be desirable, particularly for 
engines operating at relatively low roia- 
tional speeds, to provide some form of 
non-return valve at the inlets to chamber 
C to prevent gases at a higher pressure in 
the chamber flowing back into the exhaust 
ducts which are subjected to waves of 
negative pressure. These may be plate 
valves, <s at D, or so-called non-return 
throttles E in which the gases enter 
axially and leave tangentially. Patent No. 
700182. Maschinenfabrik Augsburg- 
Nurnberg A.G. (Germany). 


Connecting rod small end 


tp arrangement avoids the need for 
absolute perpendicularity of the 
gudgeon pin and connecting rod axes and 
allows the piston a limited freedom to 
align itself in the cylinder bore. These 
advantages, however, are only gained at the 
expense of a heavier construction more 
costly to produce than the conventional. 


No. 701194 


The small end A of the connecting rod 
is formed with an opening of rectangular 
secuon, the sides of which are parallel to 
a plane containing the rod axis while 


‘upper and lower arcuate surfaces B and C 


are struck from a common centre D on 
the rod axis. A bush E, freely floating on 
a gudgeon pin located in the piston bosses 
by spring clips, is of complementary shape 
and slidable in the eye of the connecting 
rod. 

in an alternative construction, to facili- 
tate machining of the rod, the bush is 
inverted and engaged by upper and lower 
arcuate-faced blocks flange located in a 
strictly rectangular eye in the rod. Patent 
No. 701194. C. Bodda (Italy). 


Damping wheel suspensions 


Re roar, arising from high frequency 
vibrations generated at the tyre on 
certain types of road surface, is more 
pronounced on vehicles having indepen- 
dent wheel suspension because of the sub- 
stantial reduction in unsprung weight. As 
a corrective measure, this invention pro- 
poses to absorb the horizontal impulses 
by means of a connection including a 
rubber element pre-loaded in shear. 

In an independent front suspension of 
the wishbone type, the resilient element 
A in the form of a rubber sandwich is 
secured to the lower arm B as closely 
adjacent as possible to the point having 
the greatest amplitude of movement. ‘lo 
the top plate of the sandwich is bolted a 
rod C extending horizontally forward to 
intersect the projected axis of oscillation 
of arm B. There its screw-threaded end 
is anchored in a pair of rubber bushes D 
mounted in a bracket depending from the 
main frame. The effective length of the 


rod is such that the sandwich is pre-loaded 
in shear, as shown, and the extent of the 
loading may be varied by adjustment of 
the anchoring nuts 

The specification also describes the 
application of the invention to the trans- 
verse leaf spring, quarter-elliptic leaf 
spring, and trailing-arm types of suspen- 
sions. Patent No. 700840. Austin Motor 
Co., Ltd. 


Vee-type disc brake 


HE rotating disc of this brake has a 

bifurcated rim presenting oppositely 
inclined, outwardly directed braking faces. 
Two or more pairs of friction pads, 
angularly spaced in either a common 
housing or individual housings, are applied 
by fluid at a common pressure from a 
pedal-operated master cylinder. 

Disc A has divergent peripheral flanges 
B which are thickened over the operative 
areas and are stiffened by radial ribs C. 


No. 700724 
Friction pads D, each backed by a steel 
disc, are mounted in blind bores in a 


housing welded or otherwise attached to a 
flanged anchor plate E secured to the axle 
casing. 

An alternative arrangement, presumably 
intended for a transmission brake, shows 
a disc formed by two complementary 
pressings F stiffened by pressed-out webs 
G. Braking surfaces are provided by 
frusto-conical rings H welded or copper- 
brazed to the flanges. In this case the 
housing carrying the friction pads is 
secured to a U-section pressing J adapted 
for attachment to a part of the vehicle 
chassis. Patent No. 700724. Girling, Ltd. 
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Valve seat inserts 


N attempts to increase the area of valve 

ports in O.H.V. engines the distance 
between the valve openings is commonly 
reduced and, in order to maintain wall 
thickness, the water space must neces- 
sarily be moved farther away from the 
face of the cylinder head. Particularly in 
diesel engines, in which the temperature 
of the combustion gases is high, the con- 
centration of heat at this point at certain 
periods of the cycle is likely to be severe 
and may result in cracking or failure of 
the cast metal. While seat inserts of heat- 
resisting material can withstand the tem- 
perature, conversely they usually require 
the valve openings to be reduced. 

These difficulues sre circumvented by 
the invention in which valve ports of 
maximum diameter are formed with two- 
diameter recesses to receive valve seat 
inserts A. The spacing of the ports and 
the size of the inserts are such that the 
major diameters of the recesses overlap 


the bore of the cylinder or liner B and 
also intersect each other at a plane C. 
Accordingly, the inserts are formed with 
complementary flats which are in abut- 
ment on plane C and prevent relative 
rotation. On assembly the inserts, which 
are a press fit on their minor diameters 
and have a slight clearance on their major 
diameters, are ground on their lower faces 
flush with the face of the cylinder head. 

Although the face of the water space 
between the ports is raised it will be noted 
that the cast metal is at this point shielded 
from the hot combustion gas flame by the 
abutting portions of the inserts, When the 
cylinder head is tightened on the cylinder 
block against the usual gasket the inserts 
are securely clamped by the overlaps at D. 
Patent No. 700846. Hercules Motor Cor- 
poration (U.S.A.). 


Welding door panels 


Y this construction inner and outer 

panels of a door are welded at their 
marginal flanges so that no weld spots 
are visible when the door is within its 
opening. Outer panel A has an inwardly 
directed flange B standing from the 
margin consttuting the overlap. Inner 
panel C has a wide outwardly directed 
flange D, forming the main frame, and 
an overlap E which is continued by an 
outwardly open V-section channelled 
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No. 701421 


margin comprising legs F and G. 

With the panels assembled in position 
and resting on a support H, flange B is in 
overlapping engagement with leg G, and 
the electroaes of a pincer-type spot welder 
are applied respectively to flange B and 
leg F. Welding pressure and current are 
transmitted over leg F to leg G. Jagged 
edges are avoided since flange B is lower 
than the apex of legs F and G. 

The method is applicable to other struc- 
tures such as boot lids and hollow beams. 
In a modification, holes may be provided 
in leg F to permit the welding electrode 
to engage directly leg G. Patent No. 
701421. Budd Company (U.S.A.). 


Injection pump starting control 
O facilitate the starting of diesel 
engines it is common practice to fit 

an overriding control by means of which 
the delivery of fuel by the injection pump 
may temporarily exceed the normal 
limited full-load quantity. The object of 
the invention is to provide a control that 
can be operated only when the engine has 
been stopped. In the illustration the parts 
of the control system on the injection 
pump are shown in position prior to 
starting up. 

The driver moves the control lever A 
in the direction indicated and, by means 
of a pin and slot connection, intermediate 
lever B, pivoted at C on the governor 
sleeve, moves the control rack D to a posi- 
tion beyond that for full-load delivery. 
During this operation the head of lever 
B moves along arc E clear of the full-load 
stop F but, when the engine starts, the 
governor rocks lever B about the pin of 


No. 701662 
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control lever A and the head moves along 
arc G. Thus the pivoted stop F is lifted 
against the constraint of its spring H. 
Immediately the driver returns the control 
lever to either the no-load or an opera- 
tional position, stop F is restored to its 
effective position and thereafter it is 
impossible to exceed full-load delivery of 
fuel until after the engine has been 
stopped. Patent No. 701662. Robert Bosch 
G.m.b.H. (Germany). 


Air-cooled cylinders 


a is commonly necessary to interrupt 
the transverse fins of an air-cooled 
cylinder to provide clearance for holding- 
down bolts, push rods and inlet or exhaust 
gee. As a consequence the cylinder 
acks a uniform rigidity and, when heated 
daur.ng Operauon of the engine, expands 
unevenly. The fewer the interruptions 
and the more irregularly they are distri- 


No. 701163 


buted around the cylinder the greater is 
the subsequent wear of piston and bore. 

According to the invention these dis- 
advantages are obviated by dividing the 
fins between interruptions so that the 
radial intervals are approximately uniform 
and the cylinder, on expansion, will 
deform to a regular polygon. The slots in 
the fins should, of course, be of a similar 
depth to that of the interruptions. For 
example, the fins of cylinder A are gapped 
at four points to clear holding bolts B 
and the intervening portions of fin are 
slotted at C to provide a regular pattern of 
interruptions. 

The port branch of the cylinder of a 
piston-controllea two-stroke engine con- 
stitutes a substantial transverse reinforce- 
ment likely to cause uneven expansion. 
This is particularly unfavourable when the 
port is bridged since the bar or bars D 
may become bowed towards the interior 
of the cylinder when heated. As a remedy 
it is proposed to bifurcate the port branch 
and slot the fins above, and also possibly 
below, the port. In this instance the depth 
of the slots should decrease progressively 
from the port, as shown at E. For a simple 
port the rigidity may be reduced by 
slotting it, asadindte of the cylinder, 
to the appropriate depth. The slot is then 
covered by the inserted exhaust pipe. 
Patent No. 701163. Klockner-Humboldt- 
Deutz A.G. (Germany). 
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The symbol that means 
CERTIFIED ZINC ALLOY DIE CASTINGS 


The British Standards Institution, in collaboration with the Zinc Alloy Die Casters 
Association, has introduced a certification scheme for zinc alloy die castings. Under this 
scheme, zinc alloy die casters may be licensed by the B.S.I. to use the Kite Mark yg on 
their castings as a guarantee that they are produced under strict analytical control and 
subject to inspection by the B.S.I., and that they comply with British Standard 1004. 
Certified castings normally bear the Kite Mark gy » “B.S.1004” and the die caster’s 
name, trade mark, or B.S.I. licence number. To ensure complete satisfaction we recommend 
that, on all your orders, you should specify: ‘ Certified zinc alloy die castings ’. 


On March Ist 1954 the following members were licensed to operate the scheme: 


ADVANCED PRESSURE DIECASTING CO. LTD., 249A 
DUDLEY ROAD, BIRMINGHAM, 18. 

ALLOY PRESSURE DIE PRODUCTS LTD., BOWKER 
STREET, MOSELEY VILLAGE, WILLENHALL, STAFFS. 
ARMSTRONG’S PATENTS CO. LTD., EASTGATE, BEVERLEY, 
YORKS. 

THE BIRMINGHAM ALUMINIUM CASTING (1903) CO. 
LTD., BIRMID WORKS, SMETHWICK, BIRMINGHAM, 40. 
BRITISH DIE CASTING & ENGINEERING CO. LTD., 
EDWARD ROAD, NEW BARNET, HERTS., AND WEST 
CHIRTON TRADING ESTATE, NORTH SHIELDS. 
BURDON & MILES LTD., CEDAR AVENUE, ENFIELD 
HIGHWAY, MIDDX. 

DYSON & CO. ENFIELD (1919) LTD., SOUTHBURY 
WORKS, PONDERS END, ENFIELD, MIDDLESEX. 

FRY’S DIECASTINGS LTD., PRINCE GEORGE’S ROAD, 
MERTON ABBEY, LONDON, S.W.19. 

GILLS PRESSURE CASTINGS, 215 TYBURN ROAD, 
BIRMINGHAM, 24. 

JOHN IRELAND (WOLVERHAMPTON) LTD., BILSTON 
STREET, WOLVERHAMPTON. 


KAYE ALLOY CASTINGS LTD., ANNE ROAD, HANDS- 
WORTH, BIRMINGHAM, 21. 

ARCHIBALD KENRICK & SONS LTD., WEST BROMWICH, 
STAFFS. 

JOSEPH LUCAS LTD., FORMANS ROAD, SPARKHILL, 
BIRMINGHAM, II. 

METROPOLITAN PLASTICS LTD., GLENVILLE GROVE, 
DEPTFORD, LONDON, S.E.8. 

THE SHAW FOUNDRY CO., WILLENHALL, STAFFS. 


THE STANMORE ENGINEERING CO. LTD., LOWTHER 
ROAD, STANMORE, MIDDX. 


STREBOR DIECASTING CO. LTD., WINDLEY WORKS, 
WOLSEY STREET, RADCLIFFE, LANCS. 


T.A.L. DEVELOPMENTS LTD., BROADWATER WORKS, 
257 LORDSHIP LANE, TOTTENHAM, LONDON, N.17. 


WESTERN DIECASTING LTD., PHOENIX STREET, MAZE 
STREET, BARTON HILL, BRISTOL, §. 


WOLVERHAMPTON DIE-CASTING CO. LTD., GRAISELEY 
HILL WORKS, GRAISELEY HILL, AND RAGLAN STREET, 
WOLVERHAMPTON. 


ZINC ALLOY DIE CASTERS ASSOCIATION 


LINCOLN HOUSE, 
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DOVERITE Control Wheels 
for MACHINETOOLS 


— in a standard range of BLACK and Colours from 34” 

diam. to 12” diam. Also fitted with a Revolving Handle when 
required. DOVERITE is made from Cellulose Acetate—a superior 
plastic to the usual synthetic resin product—is very hard and 
practically indestructible. It has a permanently polished surface, 
impervious to oil and water, and is an efficient non-conductor of 
electricity. The colour is solid throughout, and will not wear off. 


We also cover Manufacturers’ own 
- against blue-prints. 
MOULDED 
KNOBS & HANDLES 


are also supplied in standard sizes 
or made to Manufacturers’ own speci- 
fications. The threads are moulded in 
the DOVERITE and are strong enough 
for most purposes. 


DOVER LIMITED, NORTHAMPTON 


LEWIS SPRING CO. LTD. (Springs, Spring Clips, Presswork, Wire Forms) 
Resilient Works, Redditch. Tel: 720/1/2 
London Office: 321 High Holborn, W.C.1. Tel: Holborn 7479 and 7470. 
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Buy 


engine life 


for your diesel vehicles 
with 
Shell Rotella Oil 


You can rely on Rotella to reduce piston ring and liner wear, 
to give longer freedom from ring stick and greatly extended 
operating life between overhauls. It means many more 
working days in the year and maximum earning capacity 
which is of such vital importance to you. 


Lubrication is your lowest operating cost so is it worth while 
using * cheaper ’ oils when with Shell Rotella Oil your vehicles 
will run longer—better and at lower operating costs ? 


Shell Rotella Oil 


(Heavy duty diesel engine lubricating oil.) 


Available in the following S.A.E. classifications : \OW - 20/20W - 30 - 40 


LEADERSHIP IN LUBRICATION 
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COOPERS FELT MEETS TODAY’S NEEDS 


In 6 grades from soft to rock hard, and 4 qualities from 
medium grey to superfine high quality white, our range of 


polishing bobs includes the ideal wheel for every class of 


work. Send today for our free illustrated brochure. F q Li 


Please send enquiries to— 


Head Office & Works: COOPER & CO., (Birmingham) LTD., Brynmawr, Breconshire. 


Telephone : Brynmawr 312. Telegrams : Felting, Brynmawr. 
Registered Office & Works: Little King Street, Birmingham, 19. 


SUPPLIERS TO 
MANUFACTURERS ONLY 


HEAT 
TREATMENTS un 


PRIORY WORKS, SAREHOLE RD., 
HALL GREEN, BIRMINGHAM 28. 
TELEPHONE: SPRINGFIELD 3343-4-5-6 


LARGEST SPECIALISED 
PLANT IN EUROPE 


AUTOMOBILE ENGINEER, March 1954 


SYA 
é 
oae 
' 
— 
4 


transport 


Strength, lightness, durability, cleanliness, low The Technical Service and Development Depart- 
maintenance costs —all these advantages can be ments of I.C.I. Metals Division will be pleased 


derived from the use of ‘Kynal’ aluminium alloys to advise on all problems relating to the 
in road transport construction. applications of I.C.I. aluminium alloys. D 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.| 


Above are typical lorry body assemblies using ‘Kynal’ alumimum alloy extrusions. 


AUTOMOBILE ENGINEER, March 1954 


| 
| 
Se y 
‘ 


See for yourself . 


THE M.W. RANGE. Are you seeing the new monthly 
bulletins showing the advantages and rather special features 
of G.E.C. Switchgear? 

The latest one is full of useful information on the 
components of an M.W, industrial switchboard. 

Send for publication 
X2378. For previous bulle- 
tins on switch fuses and 
fuse switches ask for publi- 
cations X2286 and X2333. 


ONLY A FITTER’S KIT 
OF TOOLS REQUIRED. 


The M.W. range of switch- 
gear includes switch fuses 
and fuse switches, compo- 
nents and accessories for 
switchboards for all-pur- 
poses up to 500 amperes. 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, W.C.2 


FRY’S Technical Advice Department is able 
to help to solve soldering problems. Please 


production 


Morris Motors cannot afford to 
employ raw materials which may prove to 
be weak links in the chain of mass production. 
That is why for all soft soldering processes 
they use FRY’S Solders exclusively. They know 
FRY’S Solders and rely on them for speedier soldering, 
lower material costs, consistent results. FRY’S Solders 

are an integral part of MORRIS large scale production, and the trust 
placed in FRY’S by this famous concern finds confirmation by 
manufacturing firms, large and small, throughout the industry of the world. 


Soldering simply means FRY’S 


Radiator side members being sweated to bottom tank 


-xport inquiries invited. 


F RY Ss Metal hand Limited 


Tandem Works, Merton Abbey, S.W.19. . MlTcham 4023 @ 16 
And at Manchester . Glasgow . Bristol . Birmingham . Dublin 
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is measured in 


parts like 
these up to 2" 
dia. x 3° long 
can be pro- 
duced consis- 
tently faster 
and more 
accurately | 
4 
s | 
SCREW MACHINES 
—the outcome of a combination of latest automatic screw machine principles with those 


| exclusive B.S.A. features proved to be indispensable by long experience in design and 
manufacture. 
The B.S.A. autornatic will produce regularly ac higher rates and to finer limits chan a similar 
machine of the same capacity. 
There are B.S.A. tools and attachments to cover every conceivable 
operation likely to be met with in automatic screw machine technique. 
| Tools, toolholders, cam blanks and various other items of equipment 
are interchangeable with B. & S. standards. We 
shall be pleased to tell you more about B.S.A. 
machines and tooling for your requirements. 


Sole Agents in Great Britain: 


BURTON GRIFFITHS AND COMPANY LIMITED, 
KITTS GREEN, BIRMINGHAM 33 AND BRANCHES 
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TALKING MACHINE SHOP... 


“Last year, this place looked like a chemist’s shop.” 


** There was a different coolant on almost 
every machine and I was the poor so-and-so 
who had to keep track of them all. 
COOLEDGE has stopped all that. We 


now use it ON most cutting operations in 
South Machine Shop, it’s on many of the 
x turret lathes and even some of the large 
automatics—and we get impressive results 
Y ¥ on all of them. 
The booklet*® they have in the P.M's office 


says that COOLEDGE can cover all these 


} jobs because its course oil water emulsion 
lhe gives a tough lubricating film with jolly 
ia a good quenching properties. That’s his 


department though. For my part, it saves 
time and trouble in Stores issues and it 
must save the firm pounds in the course 
of a year’’, 
“This is publication S.P. 173 which gives full details of Fletcher 
Miller Cutting Fluids. You can get one by writing to the Hyde Machining automobile components from steel 
address. forgings at 78 feet per min. on Bullard 8-spindle 
‘ with vertical automatic lathe. Individual flow of 
culling at COOLEDGE at | in 35 dilution is provided at 
each tooling station 


FLETCHER MILLER LTD- ALMA MILLS -HYDE-CHESHIRE 


Telephone : HYDE 781 (5 lines) Telegrams : EMULSION, HYDE, 


/d hen it's a question of speed! 


24 hour service takes some beating 


Add to this the operation of our own transport 
service and the result is an even faster delivery. 


For the quantity production of parts turned to 

your own specification up to a maximum diameter 
of 14” with consistent accuracy, Northern Automatic 
are the people to see. 


A.R.B. Approved. 


NORTHERN AUTOMATIC SCREW CO.LTD. 
GOLF ROAD WORKS - ALTRINCHAM - CHESHIRE PHONE: ALT 2184 - 2497 
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GLAGI 


REGD. TRADE MARK 


... supplied to the makers of four of 


Britain’s most popular cars. 


THE GLACIER METAL COMPANY LIMITED 
ALPERTON, WEMBLEY, MIDDLESEX 


The largest manufacturers of plain 


bearings in the United Kingdom. 


t 
« 


LEADERS 
FOR OVER 
A CENTURY 


Whatever the size, or how- 
ever difficult the position, the 
KING DICK range of Quality 
Tools can be relied upon to 
produce a quick and effective 
answer to awkward nuts and 
bolts. Details are available 
on request. 


A reputation for superla- 
tive workmanship, and 
rigid Quality-Control, has 
given KING DICK unchal- 
lenged leadership wherever 
fine tools are used and 
appreciated. 
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ELECTRICALLY OPERATED 


UST BRA 


PATENT APPLIED FOR 


Send for full particulars NOW 


THOMAS ASH & CO. LTD. 


‘ASHANCO’ WORKS - 19 REA ST. SOUTH - BIRMINGHAM 5 - TEL: MIDLAND 4674/6 


AUTOMOBILE ENGINEER, March 1954 103 


: 
=< 
4 
; 


DARWIN 


SHEFFIELD ENGLAND 


Toledo Wire Rod is recognised as the ideal 
material for the production of colliery haulage 
and winding ropes, needle wire, etc. A section 


of the Wire Mill is shown in the photograph, 


DARWINS LTD. 
TOOL STEELS - HACKSAW BLADES - PERMANENT 
MAGNETS + HEAT & ACID RESISTING CASTINGS 


ANDREWS TOLEDO LTD. 
CARBON & ALLOY CONSTRUCTIONAL STEELS 


ANDREWS TOLEDO (WIRE ROD) LTD. 
SPECIAL CARBON & ALLOY WIRE ROD 


SHEFFIELD FORGE AND ROLLING 
MILLS CO. LTD. 
CARBON & ALLOY STEEL BARS & SHEETS 


WARDSEND STEEL CO. LTD. 
AGRICULTURAL & TOOL STEEL SHEETS 


MECHANICAL AIDS TO PRODUCTIVITY 


NEW IDEAS 
solve old problems 


In the production of many articles handling may account 
for up to 80°, of the final cost; it is usually the biggest 
expense factor. This problem can be solved by the introduc- 
tion of modern ideas, layouts and equipment. 

MECHANICAL HANDLING—the monthly British journal 
devoted entirely to the subject—provides technical and 
general information on handling schemes and devices for 
every industry. Articles by experts, drawings, diagrams, charts 
and photographs explain clearly how the planned use of the 
latest equipment can immediately slash movement costs and 
accelerate output. The picture shown here is just one example. 
MECHANICAL HANDLING will keep you and your executives 
fully informed . . . your Organization in the forefront. 
Complete the coupon below today to obtain the current issue. 


AE 3 


TO: 
MECHANICAL HANDLING 


DORSET HOUSE STAMFORD STREET «+ LONDON SE.1 


Please enter my name as a subscriber for the next 12 issues. 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00). 
Remittances from overseas should be made by money order or bank draft in 


This drop section, operating in conjunction with a Dual sterling on London out of a registered account. 


Duty overhead chain conveyor, is placing a tractor chassis 
on the final assembly line-—just one part of a modern 


Name.. 
scheme described recently in MECHANICAL HANDLING 


| 
| 
| 
| 


Address 


POST THIS FORM TODAY 
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MONTE CARLO RALLY. 

Team Prize goes to Sunbeam 
Talbot. All cars were fitted with 
Hardy Spicer propeller shafts 
and universal couplings. 


Desert Grit 


The fleet of Thornycroft “Mighty Antars”’ used by the Iraq Petroleum Company to lay 
a pipeline to the Mediterranean Coast were fitted with Hardy Spicer propeller shafts and 
universal joints. To carry such immense loads over desert roads, travelling perpetually 
in a cloud of dust and grit, would tax the strength of the toughest vehicle. Hardy Spicer 
— specialists in motor transmission, have designed shafts and couplings which send racing 
cars hurtling round tracks at 150 m.p.h., drive coaches and lorries up mountain passes, 


and now, their latest achievement, to keep a fleet of heavily laden “Mighty Antars’ 
rumbling across the desert. 


HARDY 
SPICER 


NRE OLE BEAKIN 


PROPELLER SHAFTS AND UNIVERSAL JOINTS 


HARDY SPICER LIMITED. (A Birfield Company), WITTON, BIRMINGHAM, 6 
HARDY SPICER (AUSTRALIA) PTY. LIMITED, SOMERS STREET BURWOOD, E.13, VICTORIA, AUSTRALIA 
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G.K.N. Aerotight Nuts are one-piece all-metal stiff nuts. 


Unaffected by oil, water or humid conditions. 


Available in a complete range of sizes in Steel, Stainless Steel, Light Alloy and Brass. 


G K4aN GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 


SCREW DIVISION, BOX 24, HEATH STREET, BIRMINGHAM, 18 dikes 


THE FORD MOTOR COMPANY LIMITED require 


s l tu a tl O n S V a C a n t automobile engineers for Engineering Research in Birming- 


ham. Applications should state brief details of qualifications 


AUTOMOBILE and previous career and should be addressed to Salaried 


Personnel Department, Ford Motor Company Limited, 


E N G I N E E R S Dagenham, Essex, quoting reference ERD. 


LIGHT TRACTOR DESIGN ENGINEERS—with wide LIGHT CAR DESIGN ENGINEERS—with wide experience 
experience of transmission, hydraulics and draft contro! systems and knowledge of car chassis design and advanced techniques. 
for advanced tractor development. Age 25 to 40. Higher National Age 25 to 40. Higher National Certificates minimum qualification. 
Certificate minimum qualification. 
DIESEL FUEL INJECTION EQUIPMENT DESIGN DIESEL FUEL INJECTION EQUIPMENT DESIGN 
(SENIOR ENGINEER )—wide experience in design and develop ENGINEERS—wide experience in design and development in 
ment in this field. Experience with smaller engine equipment an this field. Experience with smaller engine equipment an advan- 
advantage. Higher National Certificate minimum qualification tage. Higher National Certificate minimum qualification. 
University Degree an advantage. Age 30 to 45 Age 25 to 40 


AUTOMOTIVE POWER UNIT RESEARCH TESTING 
(SENIOR ENGINEER )—extensive experience of testing diese! AUTOMOTIVE POWER UNIT DESIGN ENGINEERS— 
extensive experience of diesel and or petrol engine design and 


and or petrol engines Ability to plan tests Familiar with 
cathode ray oscillograph and modern test equipment. Higher development. Higher National Certificate minimum qualification. 


National Certificate minimum qualification. University Degree Age 25 to 40 
an advantage. Age WO to 45 
AUTOMOTIVE ELECTRONIC DESIGN AND DEVELOP- AUTOMOTIVE ELECTRONIC DESIGN AND DEVELOP- 
MENT RESEARCH (SENIOR ENGINEERS extensive MENT RESEARCH (ENGINEERS)—extensive experience, 
experience, familiar with recent technical advancements, ability to familiar with recent technical advancements, ability to initiate 
initiate electronic test applications including strain gauge and electronic test applications including strain gauge and cathode ray 
cathode ray equipment. digher National Certificate minimum equipment Higher National Certificate. Age 25 to 40. 
qualification. University Degree an advantage. Age 30 to 45 
AUTOMOTIVE POWER UNIT RESEARCH TESTING COST ANALYSIS ENGINEERS—experience of Time Study 
(ENGINEERS)—Extensive experience of testing diese! and or and estimating for components, chassis and or body work. Exten- 
petrol engines. Ability to plan tests. Familiar with cathode sive knowledge of material prices and manufacturing costs. 
ray oscillograph and modern test equipment. Higher National Higher National Certificate and or engineering apprenticeship. 
Certificate minimum qualification. ge 25 to 40. Age 25 to 40 


All posts are progressive and pensionable. Salary according to experience and qualifications. 
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Consistency in quality — you can rely on it with repetition 
castings in Meehanite metal. The same specified engineer- 
ing properties, the same uniform soundness, the same 
easy machinability in every batch — and from _ begin- 
ning to end of each batch. They mean fewer rejects : 
lower production costs. We can supply them in various 
types of Meehanite .metal according to whether you 
need them for general engineering or with special resist- 
ance to heat, wear or corrosion — from a few ounces 
weight to 40 Ibs. (For larger castings than this—up to 20 tons 
—there is our Jobbing Foundry). Why not consult us? 


ASHMORE, BENSON, PEASE & CO. 


(Proprietors : The Power-Gas Corporation Ltd.) 
STOCKTON-ON-TEES 


LICENSEES OF THE INTERNATIONAL MEEHANITE METAL CO. LTD. 
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MARSTON 
RADIATORS 


every form of 


transport 


nected | 


MARSTON EXGELSIOR LTD 


4A subsidiary combany of Imperial Chemical Industries Ltd ) 


ly ed - “proved in application 


“LINERTITE” 


cylinder liner joint. Made from asbestos which 
is specially re-inforced with steel gauze. Heat 
and water resisting. Controlled thickness 
throughout for accurate bedding 


“CEMJO” Coopers steel and asbestos material 


for manifold gaskets. Edges burn to conform accurately with 
ports, but will not creep. Inexpensive yet highly efficient. 


NEW AND MORE SELF-CEMTRING 
THREAD CLEARANCE ©} OF 
WASHERS 


In f or aluminium. A highly efficient 
folded washer for conforming co threads. Will 
stand up to very high pressures. No need for 
hard tightening. Can replace fibre or copper- 
asbestos applications. inside diameter can be 
varied to meet individual requirements. 


MECHANICAL JOINTS LTD 
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FOR SPEEDIER LARGE BATCH PRODUCTION 


The Newall LA Cylindrical Grinding Machine @ DESIGNED FOR SPEED AND 
ACCURACY 


‘ @ PRECISION BUILT FOR PROLONGED 
or 16” diameter, with a range of SERVICE 
capacities of 24”, 36”, 48", 60", 72’, 84" @ massiVE PROPORTIONS ENSURE 
between centres. The 16” machine VIBRATIONLESS OPERATION 


(Type HLA) has all the features of the LA, and @ AUTOMATIC WHEELHEAD INFEED 
FOR PLUNGE CUT GRINDING 


@ AUTOMATIC PRESSURE LUBRICATION 
and grind this diameter with a new wheel. THROUGHOUT 


@ ACCURACY OF SETTING AND 
READING ASSURED 


@ SPEED AND ACCURACY MAINTAINED 
WITH MINIMUM ATTENTION 


is manufactured with centre heights to grind 10” 


can swing work up to 16” diameter 


Send for full details and specifications to :— 


NEWALL GROUP SALES LIMITED - PETERBOROUGH - ENGLAND 
TELEPHONE : PETERBOROUGH 3227-8-9 TELEGRAMS : PRECISION PETERBOROUGH 
Sole Scottish Agents: Drummond-Asquith Ltd., 175 West George Street, Glasgow, C.2. 
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KIRKSITE 


‘A’? METAL is THE Alloy 
for Sheet-forming Press Tools & Stretcher Dies 


Many of the world’s most famous aircraft and automobile 
companies use Kirksite ‘A’ because they have discovered its 
many advantages over steel and cast iron. 
SPEED. Kirksite ‘A’ eliminates long waiting periods for 
tools. Dies can be produced within a few day# of 

receiving patterns. 

OW COST. Dies made in Kirksite ‘A’ cost 
*% Only a fraction of similar tools produced in 
steel or cast iron and the more intricate 


HIGH RECOVERY VALUE nee: the tool, the greater the saving. 
An outstanding advantage of Kirksite & & s 


is that obsolete dies can be recast in- 

definitely. Write for literature giving examples 

of production runs obtained from Kirksite press tools, — “ 

and other interesting facts about this versatile alloy. Also ask for a f a we” Die for sheet- 

copy of Hoyt Engineers’ & Buyers Guide. x Fg steel. Courtesy of 
We operate a complete and speedy service for the ilk me the Willenhall Motor 

production of dies from customers’ own patterns. 


IT HOYT METAL COMPANY OF GREAT BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, S.W.15 
Telephone: VANdyke 606! Telegrams: ‘‘Profanity’', Wesphone, London 


PLAIN BEARINGS ANTI-FRICTION METALS BRONZES SOLDERS ZINC-BASE ALLOYS, ETC. 


necialists in 
Rubber and 
Synthetic Rubber 
Mouldings 
for Industry... 


PRECISION RUBBERS LTD. 


Manufacturers of Rubber Parts for 


* to Bulk. Production ROLLSRONCE 


PRECISION RUBBERS LTD . BAGWORTH : LEICESTERSHIRE Phone BAGWORTH 241/2 
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Our fully qualified Technical Re- 
presentatives are at your disposal to 
advise on any machining problems. 


7 good reasons why HILGERS Tube Bending Machines make 
possible rapid and accurate cold bending of tubes up to 164” diameter 


No filling required. 
All machines are suitable for right and left hand bends. 


Automatic stops and release at completion of the bend ensures accurate 
duplication of components. 


Rapid return to loading position. 
Variable bending speeds. 
Mandrel and former rapidly changed to new “set-up”. 


For tubes up to 23” diameter, machines are available having an automatic 
cycle which includes clamping, bending, rapid return and unclamping for 
loading the next component. 


Sole Ageats 
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CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, NW.10 600 ier 
Telephgme: to: elegrams Selsoma don 
ill 


Ask for the 


SCRAP MANAGER 


BIRMINGHAM 


Adderley Park Works, 
Bordesley Green Road. 


Tel.: Victoria 2954. 


LONDON 


Brettenham House, 
Lancaster Place, Strand, 
W.C.2. 


Tel. : Albert Dock 2841. 
Tilbury 237, 


MANCHESTER 


Lords Chambers, 
26, Corporation Street. 


Tel.: Blackfriars 6348. 


New Diversion Quay, 
The Docks. 


Tel.: Preston 86285. 


INVERKEITHING 
The Bay. 
Tel.: Inverkeithing 460. 


BRISTOL 


Wharf Road, 
Fishponds. 


Tel.: Fishponds 53253. 


MIDDLESBROUGH 
Midland Bank Chambers. 
Tel.: Middlesbrough 3481. 


WISHAW 
Clydesdale Works, 
Tel.: Wishaw 26. 


LIVERPOOL 


189/190, Regent Road, 
Bootle. 


Tel.: Bootle 3885. 


BRITON FERRY 


Giant's Wharf, 
Glam. 


Tel.: Briton Ferry 3166. 


BARROW-IN- 
FURNESS 
Ramsden Dock. 

Tel.: Barrow 275. 


MILFORD HAVEN 
Castle Works. 
Tel.: Milford Haven 76. 


THO!’ W.WARD LID 


ALBION WORKS 
TELEPHONE. 26915 (22 Lines) TELEGRAMS “FORY 


LONDON OMICE BRLTTINMAM HOUSE 


LANCASTOR Piact 


AMAL LTD HOLDFORDROAD WITTON - BIRMINGHAM 6 


We have 


our own 
rolling mills... 


... and therefore control quality 
at all stages of production. 


Another good reason why engineers prefer 


KIRKSTALL 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUPPLIED, 
FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD . LEEDS 5 - Telephone: HORSFORTH 2821 


M.12 
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TRADE MARK 


T. M. BIRKETT & SONS LIMITED HANLEY STAFFS 


Phone: Stoke-on-Trent 2184-$-6 IN ASSOCIATION WITH ‘Grams: Birkett, Hanley 


BILLINGTON & NEWTON LIMITED - LONGPORT - STOKE-ON-TRENT 


‘Phone: Stoke-on-Trent 87303-4 & 88147 ‘Grams: Bronze, Phone, Longport 
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DRILLS 


service 


Books on every aspect of motor 

car maintenance and repair can 

be quickly obtained from Smith’s. 
Lists of the appropriate technical 
books gladly supplied on request. 
Books not in stock quickly obtained 

to order. Our Postal Service sends books 
to any address at Home or Overseas. 


W.H. Smith & Son 
FOR TECHNICAL BOOKS 


HEAD OFFICE: STRAND HOUSE, LONDON, w.c.2 


IT’S ALRIGHT FOR PUDDINGS—BUT IN THE CASE 
OF ENGINEERING COMPONENTS IT’S DIFFERENT 
—TRIAL & ERROR WON'T DO—THE INFALLIBLE 
TEST FOR HIDDEN FLAWS IS THE 


FEL ELEcTRIC 


ELECTRO-MAGNETIC CRACK DETECTORS 


Obtainable 
from your stockist 


THE INTERNATIONAL TWIST DRILL 
COMPANY LIMITED 


Catalogue 


INTAL WORKS 
Telephone: Sheffield 23072-3-4 
WATERY STREET Telegrome: ‘FLUTED Sheffield 3° FEL ELEcTRIC Lro 
SHEFFIELD, 3 41 SIDNEY ST., SHEFFIELD, |. 
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PFicduction 


These photographs, taken at the York- 

shire works of a leading firm of precision 

manufacturers, include all sizes of Ward 

Capstan and Turret Lathes from No. 1A 
to No. 10. 


MAY WE SEND YOU PARTICULARS? 


SELLY OAK BIRMINGHAM 29 


TELEPHONE SELLY OAK 1131 
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Mr. Dot can 
fix you up 


Why do the worrying when we’ve 
already done it for you? Dot 
Fasteners are made in a great 
variety of designs for a 
prodigious number of jobs 
—including yours probably. If 
not, our unique experience 

of fastening one thing to 

another will quickly find an 
answer. It’s a sure way 


out of a problem to 


Trade enquiries to: CARR FASTENER CO. LTD 
47 Woburn Place, London, W.C.!. Museum 1433 
Manchester : 50, Newton St., Manchester !. Central 4057 
Birmingham: 214/215. Daimler House, Poradise Street, 
Birmingham, |. Midlond #297 
Head Office 
CARR FASTENER CO. LTD. 
Nottingham Road, Stapleford, Nottingham. Te! Sondiacre 2234 


= 
There’s gold in the sea . 
sea-water there may be as many as 250 pints of gold. Now 


.. In a thousand million pints of 


gold, by the pint, is lovely stuff. So why don’t we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used—and wasted. They just float off into the air. 
Now solvents are expensive things, so why don’t we pull 
them back again? Goodness knows ... because, with Active 
Carbon, it’s just too easy . . . There’s gold in the air! for the 
man who reads about Active Carbon and Solvent Recovery, 


and telephones SUTCLIFFE SPEAKMAN 


AND COMPANY LIMITED, LEIGH, LANCASHIRE. TEL: LEIGH 94, 
LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1. TEL: ABBEY 3085 


Ignore this 
and it may 


Faulty ignition, indifferent lighting, inefficient 
charging, all cause delay and consequent loss 
of money. At the first sign of any of these 
danger signals, do the wise thing, have your 
truck rewired with AERIALITE, the Safe, 
Dependable Auto Cable. 


AERIALITE LTD., STALYBRIDGE, Cheshire 


VAERIALITE 


"Safe, Dependable 


AUTO CABLE 
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CASTINGS 
for 
PROTOTYPE 
or 
PRODUCTION 
in 
GREY IRON 
WHITEHEART 
MALLEABLE 
or 
NON-FERROUS 
METALS 


GEORGE 
WEARING 


LIMITED 


CARTERS GREEN 
FOUNDRY 
PERSPECTIVE VIEW SCALE FULL SIZE WEST BROMWICH 


| ESTABLISHED 1850 TELEPHONE WEST BROMWICH 0092 TELEGRAMS “WEARING” WEST BROMWICH 


VEHICLE SPRINGS 
FOR 
PRIVATE CARS 
AND 
COMMERCIAL VEHICLES 


FLAT & COIL SPRINGS 
LIGHT PRESSINGS, 
AXLE SPRING CLIPS, 
BODY “«U"’ BOLTS, 
EXHAUST PIPE AND 
SILENCER CLIPS 
OF EVERY DESCRIPTION. 


j 
A. A. JAMES LIMITED, ST. GEORGE’S WORKS, WEST BROMWICH. ‘Phone: WES 0575/6 


AUTOMOBILE ENGINEER, March 1954 117 


} 
14 | / — IN DIRECTION 
F ARROW ‘BD 

>" 

WHY NOT USE ag 
] 
| 
| 
| 
f / q 


REG. TRADE MARK Nos, 


HREAD CUTTING SG 


British Patents Nos. 386895-5 


Cut their own 
machine screw thread 


FOR GREATER STRENGTH & FASTER ASSEMBLY 


FOR METAL 


TYPE 1 


(All standard threads) 


FOR DIE CASTING 


TYPE 23 


(All standard threads) 


FOR PLASTICS 
& SHEET METAL 


TYPE 25 


(Special coarse pitch thread) 


A.I.D. APPROVED 


BARBER & COLMAN LTD 
MARSLAND RD - BROOKLANDS - MANCHESTER 


TELEPHONE: SALE 2277 (3 LINES) 
TELEGRAMS: “‘BARCOL’’ SALE 


Factors’ and Dealers’ enquiries to + Wm. Clark (Spare Parts) Led., 
438 Harrow Road, London, W.9. 


$.B.2 


MAVITTA 
DRAFTING MACHINES 


A complete range of Drafting Machines for Boards up to 
50 feet long, both vertical and horizontal. 


Adjustable Drawing Stands and Boards. 
Mathematical Scales in various materials. 
Surveyor’s Rods. 

Isometric Projection Machines. 


THE MASTER—latest 
in our range — Linkage 
by steel bands 
pulleys—360 degrees 
rotation of index head — 
automatic location of 
main angles by press but- 
ton through knob—quick 
release of head for lining 
up to drawings—counter 
balanced for vertical 
use—modern styling and 
high quality finish. 


FULL CATALOGUE ON 
APPLICATION 


The MAVITTA DRAFTING MACHINES LTD. 


HIGHLANDS ROAD + SHIRLEY - BIRMINGHAM 
Phone: SOLIHULL/2231/2. Grams: Mavitta, B'ham 


1954 Edition of this 
unique reference— 


enlarged, up-to-date. 


Provides information on firms, personalities, products, services, 
eneral and technical matters connected with the Plastics 
ndustry. The Volume is valuable to the maker, buyer, seller or 
user of plastic goods, materials and equipment. 

In the 1954 Edition some im t changes have been made : 
the Names and Addresses Section now segregates firms by 

countries; in the Glossaries, proprietary names of foreign 
products are followed by the country of origin. An entirely new 

feature is the Subject Index, which ensures instant reference to 
any required data. 

The information in BRITISH PLASTICS YEAR BOOK 

cannot be obtained in this form from any other source. All 
previous editions are out of print. 


BRITISH PLASTICS YEAR BOOK 1954 
30s net By Post 31s 4d. 


Available from all booksellers or direct from 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST., LONDON S.E.1 
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PRODUCED 
FOR THE 


DROPSTAMCO Products have an extra strength 
and superior finish because they are made from the 
finest quality material, accurately heat treated throughout to 
give maximum strength. There are drop forged spanners, 
hammers, etc., and hot steel drop forgings for the motor, 
hand tool, and engineering trades from 20z. to 10lb. 


DROP STAMPING CO. LTD 
BIRCH RO. WITTON: BIRMINGHAM-ENG 


it’s all 
well but... 


When a pieceworker starts on ‘ifs’ and 
‘buts’ about press guards, it is time you 
asked UDAL about the famous ‘ Fastrip’ 
Synchronised Guards for increased 
production and increased safety. The ‘ Fastrip’ 
is worked by compressed air and guard 

and clutch are synchronised to ensure 
split-second timing. Send for details today. 


J.P.UDAL 


INTERLOCK WORKS, = 
COURT ROAD, 
BIRMINGHAM, 12 


Telephone : CALthorpe 3114 
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Careful, ic, old boy / 
(4 


WE never quite knew whether Icarus, who 
followed his dear old dad Daedalus up into the 
heavens with a new pair of wings, was just a 
was lack of ‘know-how’. If his wing 

bolts had been moulded in Nylon t, 
instead of wax there would never have been 


careless, headstrong youth or whether it 


this trouble, with the sun melting them 
and Ic plummetting into the sea like a 
well-oiled seagull. Especially if Ekco 
had done the job. For we have the 

‘know-how’ on plastics, and the equipment Garo 
too, We tool and mould all shapes and 
knurled knob with a brass 


sizes from a |” 
insert to a 16-lb. table top, from a tooth 
pick to a baby’s bath. Ask us to settle 


your moulding problems! 


FKCO.... PLASTICS 


E) moulders to the best people 


We design, tool and mould and our Plastic 
plant is one of the largest in the country. 

(Our presses range from the smailest to aff 
the largest — injection up to 4d oz 
compression up to 

2,000 tons) 


COLE LTO‘CPLASTICS) SOUTHEND-ON-SEA ESSEX 
Members of the British Plastic Federation 


IDEAL HOME EXHIBITION, STAND 168, MARCH 2ND-27TH 
B.1.F. STAND A320, MAY 3RD-14TH, BIRMINGHAM 


« 


For reliability 


PERRY 
TIMING CHAINS 


are fitted to the new 


STANDARD 


CHARLES RICHARDS & SONS LTD., DARLASTON, or. 
Phone: 


Darlaston 140 (10 lines) P.B.X. Wires: ‘Richards, Darlaston 
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AVENUE: LONDON - C3. Phone ROYAL 4861 


Rathbone 


Facing 4” off each end and drilling 4’ 
centres in 24” diameter Electric Motor 
Shafts in a floor to floor time of 27 seconds, 
is typical of the high production which 
can be achieved on the— 


HEY No. 3 DOUBLE ENDED 
CENTRING AND FACING MACHINE 


@ Perfect alignment of centres. 
@ True faces and accurate lengths. 
@ Turned finish on faces. 


@ Eliminates subsequent facing down 


to centres or recentring. ameter. standard 


Faces 3” 9 
have 


We also manutacture Rotary Cam 
and Profile Milling Machines, Short 
Thread Milling Machines Multiple 


; Drilling Heads and Machines, Tapping 
E N G | N E ERING CO. LTD. Machines, Gear Tooth Rounding Mach- 
ines, Special Machine Tools for High 


COVENTRY none. covenray 


Rathbone /1656 
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Like B.0.A.C.* 


ELECTRIC 
Equipment 


for Garage and 
Workshop 


A.C. and D.C. Motors 
Starters and control gear 
Automatic 
pressure switches 


Mazda lamps 
end lighting equipment 


THE 
BRITISH THOMSON-HOUSTON COMPANY LIMITED : RUGBY ‘ ENGLAND 
Member of the AE! group of companies 


spray *and like 


protection /) || PALLETS and STILLAGES 
TAPED 


AUSTIN, B.S.A., B.O.A.c. are three great names in this 
mechanical age. Producing the best, they use the best 
—and they all use Permacel, Permacel Crepe Paper 
Masking Tape is used by all three for masking 
chromium, windows or other surfaces during paint 
spraying. B.S.A. and Austin also use Permace! Cloth 
Tape for every job which requires protection against 
knocks and scratches. There is a Permace! Tape for 
every job which requires protection during transit, 
or masking before painting. 

Permacel Tape sticks firmly and at once to any 
surface, rough or smooth, It is skin-flexible to cover 
the most awkward contours, and when the time comes 
for removal! it peels away easily and cleanly. 

Permacel Crepe Paper Masking Tape is * double- 
bonded’, This exclusive Johnson & Johnson process 
permanently bonds the adhesive to the backing 
material. ‘hen stripped away the tape leaves no 
sticky trace. 4 
A V.1.P. YOU SHOULD KNOW! A Very Important Point . me | ‘ 
about all Permacel Masking Tape—it’s unaffected by In the wide range of 

mechanical handling 


paint, chemicals or dope solvents! c 
equipment manufactured 
by Girdex, individually 


4 designed units can be 
with supplied for special 
applications. 


EQUIPMENT BY write for full details. 


CLOTH AND *‘ DOUBLE-BONDED’ an 
CREPE PAPER MASKING TAPES 
GIRDEX ENGINEERING COMPANY LIMITED 


For samples and quotations write to WES )N LANE, PASELEY, BIRMINGHAM, I! 
INDUSTRIAL DIVISION Dept. & B (GT BRITAIN) LTD SLOUGH, BUCKS Telephone ACOcks Green 2205 Telegrams: GIRDEXPRES 
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SAVE TIME — ELIMINATE WASTAGE — INCREASE PRODUCTION 


The Automatic Blowpipe is designed to eliminate all non-productive use of Oxygen and 
Acetylene, thus saving both money and time 

The Blowpipe retains all the superlative operating characteristics of the well-known 
G.M.C. range of Welding Blowpipes manufactured by B 1.G., and is operated in exactly 
the same manner as a conventional Blowpipe, except that once the original flame adjust- 
ment has been made the operator controls his supply of Oxygen and Acetylene simply 
by moving the thumb control backwards and forwards. A forward movement brings the 
full welding flame on, while a backward movement shuts it off leaving only a tiny acetylene 
pilot light 

The Automatic Blowpipe is available in two sizes, and is specially recommended for 
production welding where the economies it offers may be exploited to the full. 

Full details will gladly be supplied on request. 


INDUSTRIAL GASES LIMITED 


BRITISH 


HEAD OFFICE: 32 VICTORIA STREET, LONDON, 5S.W.1 
Telephone: ABBey 6082/3 and 4 


London : Eastway, Hackney, London, E.9 Tel.: Amherst 5443/4 
Works Manchester: Richmond Rd., Trafford Park, Manchester, 17 Tel.: Trafford Park 1041/2 
Liverpool ; Fleming Road, Speke, Liverpool, 19 Tel.: Hunts Cross 1212/3 


Glasgow : Queen Elizabeth Ave., Hillington, Glasgow, S.W.2 Tel. Halfway 1651 
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Have you a bee in your bonnet 
about bottle-necks? Many people 

have, because they don’t use G.E.C. busy bee 
“ Fractionals * to keep things moving 


and production on the upgrade. 


fractionals 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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“POP”’ is a Registered Trade Mark of the manufacturers 
Geo. TUCKER EYELET Co. Ltd. 
Walsall Road » BIRMINGHAM 22. 


AIRCRAFT MATERIALS LTD., 
Midland Road, London, N.W.1 


ONE 


Consultants and 
Tool Manufocturers: 


MODERN SYSTEM OF 


Cary springs, made for all types of road vehicles—from the private 
car to the heavy lorry—are of the highest quality and incorporate 
the skill and experience of over 100 years of spring making. 

For the quantity production of coil springs for car suspension a 
modern factory has been equipped with facilities of the latest type 
including centreless grinding shot peening and crack detection. 


E. CARY Lip. 


RED BANK + MANCHESTER 


Telephone: DEAnsgate 7881 (10 lines). 
Telegrams: Carybank, Manchester 


Also at 
SALFORD, GLASGOW, LONDON & COVENTRY 


JN 300 
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Put YOUR scrap problem 
on OUR plate.... 


and let us solve it for you. 


You will have no disposal 


difficulties if you 


.. use our 
WORKS SCRAP COLLECTION 


SE R Vi CE il Experts in Scrap since 1834 
COHEN 


SONS ANDB COMPANY LIMITED 


BROADWAY CHAMBERS, HAMMERSMITH, LONDON, W.6. Telephone: Riverside 4141 ~- Telegrams: Coborn, Telex, London 


+ Manchester - Morriston, Swansea - Sheffield 


600 Commercial Rd., E.14 - Bidder St., Canning Town, E.16 - Bath - Belfast - Birmingham + Hebburn-on-Tyne - Leeds - Luton 


Cellular 


Hard Chromium 


Plating 


(directly deposited on all metals 
and alloys, except magnesium) 


wes CYLINDERS 
»o 900% LONGER LIFE 


Get full details without delay from — 
MONOCHROME LTD. Studley Rd., Redditch, Worcs. 


Telephone: STUDLEY #21 /2/3/4 
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For repetition work to fine 
limits and in all metals 

specify (and repeat) OWEN 
OWEN 
OWEN 
OWEN 
OWEN 
OWEN 


. especially if you want 
quality in a hurry. 


In all steels (including 
stainless) and light alloys up to 
2% in. bar capacity. 


<< 


RUBERY Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 


Rubery Owen 
@ YIELD STRENGTH 20/22 
‘ Tons per square inch. 
turned parts for industry @ ELONGATION 6% 0 8%. 
@ BEND 90°. 
REPETITION WORK ~ BRIGHT BOLTS AND NUTS @ BRINELL VALUE 175. 
STUD BOLTS SCREWS STUDS 


Rubery, Owen & Co. Ltd., Darlaston, South Staffs 
Tel.: Darlaston 130. Write for details 


PHONES TIPTON 1671/5 
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Besco Model 318 Universal STEEL 
FOLDING MACHINE (ABLE! 


For hand operation. Of modern design—the ideal machine 
for universal work. Produces large true radius bends at 
LOW COST, also a great variety of sections with round or 
sharp bends, including angle and channel sections with equal 
or unequal legs, mouldings, shallow trays, etc. Eminently 
suitable for repetition bending. Angle blade fitted to beam 
gives a wide working face, and is removable for making 
narrow return or Z bends. Adjustable angle stop for 
repetition work. Made in three sizes — 3 ft. 18g. ; 4 ft. 18g. 
and 6 ft. 18g. (Many other types are available.) 


DESIGNED AND BUILT BY.. 


Edwards House, 359-361, Euston Road, London, N.W.1. 
Phones: EUSton 4681 (7 lines) 3771 (4 lines). Grams: Bescotools Norwest London 


Lansdowne House, 41, Water Street, Birmingham, 3. 
Phones: CENtral 7606/7. Grams: Bescotools Birmingham, 3. 


“Ade, 


Registered Design No. 863561 


MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES OF IC. ENGINES AND POWER UNITS 


e COPPER § ASBESTOS WASHER CO LTD 


LIVER Y 


TELEPHONE: CENTRAL 1467 
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Lower the roof for streamlining, and you. 
must lower the seat for comfort. And to do that 
use Intalok Spring Cases. With this special 
springing system you can make the seat shallower 
without any loss of comfort. Jntalok Spring Cases 
are used today by many British car manufacturers. 


SPRING 
CASES 
FOR CARS 


A PRODUCT OF THE SLUMBERLAND GROUP. TRADE ENQUIRIES TO 


INTALOK LTD., CALDWELL ROAD, NUNEATON. TEL. NUNEATON 2867/8 


RING WRENCHES 


ENGLISH, AMERICAN 
UNIFIED and METRIC SIZES 


BiWEXAGON 


Toot up 


with 


ALLOY 
7; 


BROTHERS LIMITED 
BRITOOL WORKS, BUSHBURY 
WOLVERHAMPTON 


Worm Drive 

he slots are pierced right 
through the band, thus 
affording the worm or 
screw an absolutely certain, 
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A reputation 
for repetition 


Whenever the subject of repetition work crops 
up, many famous names throughout industry 
think automatically of Redfern, Stevens. 
Among our customers we have a reputation 
for unvarying accuracy in the manufacture of 
repetition metal products. We should be glad 
to be of service to you, too, and of the 
opportunity to prove, in a practical way, 

that our reputation is, in fact, 

well founded. 


CAPSTAN AND AUTOMATIC TURNED PARTS 
Drop Forgings * Hot Brass Stampings 
Cold Stampings & Presswork * Springs & 
Wirework ~* Special Wrenches & Tools 


BEVERLEY WORKS +: ALMA STREET + BIRMINGHAM 6 


ATY CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product. . . . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


SYARWOOD INGRAM. 
PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 
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TUBE 
EXPANDING? 


Wicye\e handles 1760 ends per day 


Three days were saved in expanding this nest of 
880 tubes for a high pressure heat exchanger. The 
wor called for the expansion, at each end of }” 
outside diameter 14 gauge steel tubes. Changing 
to a Hicycle tool for this operation reduced the time 
from nearly four days to 
only one day. Here is yet another example of the 
contribution which Hicycle tools make on really 
hard-going production work. Write for Brochure 
No. 354 which gives full details. 


FOR \cye\e EFFICIENCY \ BN 


CALL IN 


taken on each ‘‘nest”’ 


CONSOLIDATED PNEUMATIC TOOL CO. LTD. 
LONDON & FRASERBURGH. 


Reg. Offices : 232, Dawes Road, London, $.W.6. Offices at Glasgow - Newcastle 

Manchester Birmingham - Leeds Bridgend Belfase Dublin 

Joh burg - Bombay - Melbourne - Paris - Rotterdam ~- Brussels - Milan, 
and principal cities throughout the world. 


more security-less labour 


Groverlok spring dowel pins can be used 
in every case where solid taper or parallel 


pins are in use. 


They give greater security 


CROVERLON 


reaming operation is necessary. They can 


and no accurate drilling or 


be fitted by completely unskilled labour. 


Write for fully illustrated literature to Dept. D. 


GROVER & CO. LTD. 


BRITANNIA ENGINEERING WORKS, CARPENTERS RD., 
LONDON, E.15 PHONE: MARYLAND 4342-3 


P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as wheel arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements. 
Extrusions are our business — not just a department. 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 Lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 


AUTOMOBILE ENGINEER, March 1954 


> 4 
> 
) Y YY, 
y- 
AZ 
& 
As 
TUFFLEX 


Have YOU had a copy of— 


FROM & STEEL 
DLRECTORY 


“Altogether a very fine reference book for everything 


in iron and stee 


This is a book which no maker or user of iron and steel 
can afford to be without. The Directory sections give 
completely revised lists of British pig iron manufacturers 
and of 2,500 ironfounders, steel works, steel founders and 
makers, arranged geographically for the convenience of 
buyers. Contents also include: details of associations and 


OTHER BOOKS ON STEEL 


CONSTRUCTIONAL STEELWORK SHOP PRACTICE: 
by John Farrell. A text-book for apprentices and students 
covering every stage of operations in the industry. Many 
working drawings. Over 200 illustrations. 

15s. net. (By post 15s. 6d.) 


STEELS IN MODERN INDUSTRY: 

by W. E. Benbow (late Editor of “Iron & Steel”). The most 
comprehensive book on this important subject, for designers, 
draughtsmen, engineers and students. 260 illustrations. 


42s. net. (By post 43s. 2d.) 


——The Journal of the Society of Engineers 


institutions; technical data for engineers, metallurgists and 
iron and steel makers and users; classified list of manufac- 
turers in the iron and steel and allied trades; list of nearly 
400 products. 386 pages. 


25s. net. (By post 25s. 9d.) 


Hand this to your bookseller or post direct to: 
lliffe & Sons Ltd., Dorset House, Stamford St., London, S.E.1. 


Construc- 


Please send copies of *Iron & Steel ae ng : 
ndustry. 


tional Steelwork Shop Practice, Steels in Modern 
enclose remittance value £ : Si 


Address 


* Delete where inapplicable. 


Mae youd... 


... Arubber mill equipped with 
a Bridge Banbury Mixer, sheeting 
and 


rolls, extruding machines 
moulding presses. A rubber mill 
equipped and staffed to produce 
all kinds of mixings, mouldings, 
bondings and extrusions in rubber, 
in fact rubber materials for any 
trade. 


MIXINGS - MOULDINGS - EXTRUSIONS - BONDINGS in RUBBER 


GEO. H. HUGHES LTD. 
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EDGEMOND AVENUE, 
TYBURN, BIRMINGHAM, 24 


i 
| | 


Circular 
Permanent Magnet 


Chucks... 


—in a variety of sizes complete the essential range 
of Lathe Chucks. Whether used in conjunction 
with a toolpost grinder, or on repetition turning, 
the advantages of easy fitting and trouble-free 
running are outstanding. Their use on internal 
and cylindrical grinding machines facilitates 
quicker and more efficient jigging, allowing 

large savings in production costs. 


Ask for Publication P.M. 133/53 
Supplies through appointed “ Eclipse” Distributors 


When 


Everything hangs 
by a Thread 


CHOOSE THE BEST! 


It’s good for one’s peace of 
mind to know the thread 
won't let you down. 
Marsden bolts, nuts, screws 
and studs are made for each 
other—and for engineers in 
every branch of industry who 
demand precise engineering 
standards. 


ALTRINCHAM STREET, MANCHESTER 1. 


Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND. 


Large Diagrams 
up to 
144” x 74” 


No complex 

electric cir- 

cuits. Replace- 

ments are 

negligible. No 

glass compo- 

nents. Sim- 

plicity ensures ready a and manipulation 

without special knowledge. Very large diagrams. No 

Photography, thus saving time and trouble. Calibration 
ines can be recorded while 

taking Diagrams. 


DOBBIE M°INNES LTD 
& Engineering /nstruments 
BROOMLOAN RD GLASGOW Swi 


Also at SOUTH SHIELDS LIVERPOOL LONDON 
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THE HANWELL ENGINEERING COMPANY LIMITED 
COUNTESS ROAD, NORTHAMPTON, 2 


Telephone: NORTHAMPTON 3766-7-8 


SPECIALISTS IN THE PRODUCTION OF ACCURATE LIGHT 
ENGINEERING AND PRECISION REPETITION MACHINE WORK 


Capacity available for Automatic Machine Work 
in quantity, in any metal. Over 70 Auto’s up 
to 2” capacity. 

Capacity for Capstan Work, Accurate Thread 
Production, Milling and Drilling to the most 
exacting requirements. Over 350 machines 
available. 


Case Hardening and Heat Treatment, Rust 
Proofing and Plating. Capacity up to 8 tons 
of small parts per week. 


Here is a Modern Engineering Plant covering 
over 62,000 square feet of floor space, with 
experience and Technical Knowledge behind it, 
ready to assist you with your Production prob- 
lems. You just cannot afford to overlook the 
assistance which this well equipped Plant can 
give you. 


No, 1, A.1.D. Approved Inspection, 


LEAF DRILL JIGS 

Supplied in 5 sizes to accommodate thicknesses of com- 
ponent upto!”. Suitable where drilling on one face only 
is required. 


” SANDWICH DRILL JIGS 
Production plus Superbly machined from bright mild steel. For general 


usage where small quantities of drilled parts are required. 


Standard BOX DRILL JiGs 


For three-face drilling of components up tol” in thickness. 
If necessary, parts of taper section can be accommodated. 


GAUGES & TAPS 
& G a u ¢ Ss The Plessey range of superb quality Gauges and Taps is 
the result of exhaustive testing in the Company's own 


production shops. 


A N is W R A N G E @) F It includes Plug, Screw Plug and Gap Gauges manufac- 


tured toappropriate British Standards Specifications as well 
S UPER B Q U A L cer as special Plate Gauges to customers’ own requirements. 
A full range of B.A. Taps and high speed ground thread 
P R Oo D U Cc Fr S taps to customers’ own specifications are also available 
in quantity direct from our works. 
May we quote you for your specific requirements in 
high-grade production tools? 


@ 
Please send for Publication No. 633 


THE PLESSEY COMPANY LIMITED + TOOL & GAUGE DIVISION - CHADWELL HEATH «- ESSEX 
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a new and 


profitable service 


you cannot afford 


Permanently protects the underbody of motor vehicles from damage by flying 
stones, grit etc. 

Prevents rust and corrosion from setting in. 

Deadens drumming and vibration. 

Lengthens car life and increases re-sale value. 

To meet the demand for equipment to spray underbody protective compounds 
we have available for early delivery items of our well tried range of spray 


equipment eminently suited to this particular process. 


Write today for leaflet CB. 105. 


UNDERBODY SPRAYING EQUIPMENT 


B.E.N. PATENTS LTD. (Division of Broom & Wade Ltd.) 
HIGH WYCOMBE, BUCKS. Telephone: High Wycombe 1630 


—City 6013— 


PeemMises 
REQUIRED 


OF APPROXIMATELY 20,000 SQUARE FEET 

ON A NORTH-WEST LONDON MAIN ROAD 

SUITABLE FOR SERVICE DEPOT 
—FREEHOLD OR LEASEHOLD— 


Please send particulars of premises 
with early vacant possession to: 


CHAMBERLAIN & WILLOWS 


23 MOORGATE, LONDON, E.C.2 A 
MEK-ELEK Engineering Ltd., 
17, Western Road, Mitcham, Surrey. 


For wall, bench or machine mounting. 


MEKELITE 


INDUSTRIAL 
LIGHTING 
UNITS 


Catalogue sent free on request, 
MiTcham 


3072 


‘MORE SILENT AND EFFICIER 


Silencers of all types, for Cars, Commercial Vehicles, 


Tractors and Marine purposes. 


Any type of Silencer made to your own specifications. 


Straight thro’ — Two — Three and Six pass, also 
Standard Baffle Type. Enquiries cordially invited. 


L ome cot 
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Wlakes OF BRITISH 


PASSENGER CARRYING VEHICLES 


Write today for illustrated Brochure No. 226/1 


AUTOMOBILE ENGINEER, March 1954 


HE ZINC ALLOY DIE CASTERS ASSOCIATION 
includes all the leading zinc alloy die casters in the U.K. 
The Association and its Members welcome all enquiries on 
the properties, design and application of the cas‘ings. Prob- 
lems are submitted anonymously to the experts on its 
Technical Committee whose verdict is impartial. A list of 
publications will be sent on request. Enquiries regarding 
the supply of castings should be sent to Members whose 
names are given below. The Association is a non-trading 
body and is in no way concerned with any questions of price. 


FULL MEMBERS Firms mainly engaged in the pro- 


duction of castings for general sale. 


ADVANCED PRESSURE DIE- 
CASTING CO. LTD., 


ALLOY PRESSURE DIE PRO- 
DUCTS LTD., WILLENHALL 


THOMAS ASHWORTH & CO 
LTD., BURNLEY. 


AVON DIECASTING CO. LTD.. 
BIRMINGHAM. 


BIRMINGHAM ALUMINIUM 
CASTING (1903) CO. LTD. 
BRITISH DIE CASTING & 
ENG. CO. LTD., LONDON 


BURDON & MILES LTD., 
ENFIELD HIGHWAY, MIDDX 
CHASE NON-FERROUS 
METAL CO. LTD., ENFIELD 
DIE CASTING MACHINE 
TOOLS LTD., LONDON 
DYSON & CO, ENFIELD (1919) 
LTD., ENFIEL 

FRY'S DIECASTINGS LTD 
LONDON 


GILLS PRESSURE CASTINGS. 
BIRMINGHAM. 


ASSOCIATE MEMBERS 


JOHN IRELAND (WOLVER 
HAMPTON) LTD. 


KAYE ALLOY CASTINGS 
LTD., BIRMINGHAM. 


METAL CASTINGS LTD., 
WORCESTER 


ORB ENGINEERING WORKS 
LTD., MANCHESTER. 


PATENT DIE-CASTINGS CO 
LTD., LONDON 


SHAW FOUNDRY CO., WIL- 
LENHALL., 


SPARKLETS LTD., LONDON 


STREBOR DIECASTING CO 
LTD., RADCLIFFE, LANCS. 
T. A. L. DEVELOPMENTS 
LTD., LONDON. 

UNIVERSAL ENGINEERING 
CO., NOTTINGHAM. 

WE DIECASTING LTD., 
BRIS 


WOLVERHAMPTON DIE- 
CASTING CO. LTD., WOL- 
VERHAMPTON 


Firms mainly engaged in 


the production of castings for use in their own products. 


ACME WRINGERS LTD., 
GLASGOW. 


AC-DELCO (GEN. MOTORS 
LTD.), DUNSTABLE 


ARMSTRONG’S PATENTS CO 
LTD., BEVERLEY, YORK- 


Ww. T. AVERY LTD., BIR- 
MING HAM. 


TCHLEY ENGINEERING 
. LTD., SLOUGH 


BRITISH THOMSON-HOUS- 
TON CO. LTD., BIRMINGHAM 


WM “are & CO 
LTD., CARL 


EVERED & CO. LTD., SMETH- 
WICK. 

GEORGE GOODMAN LTD., 
BIRMINGHAM. 


CHARLES HILL & CO. LTD., 
BIRMINGHAM 

INGALL, PARSONS, CLIVE & 
CO. LTD.,. BIRMINGHAM. 


ARCHIBALD KENRICK & 
LTD., WEST BROMWiICrH 


LAN-BAR LIMITED. BIR- 
MINGHAM, 


OSEPH LUCAS LTD., BIR- 
INGHAM. 


MECCANO LTD., LIVERPOOL 

METROPOLITAN PLASTICS 

LTD., DEPTFORD. 

METTOY CO. LTD., NORTH- 

AMPTON 

PHILLIPS & CROSS LTD.. 

BIRMINGHAM. 

RAWLINGS MANUFACTUR- 

ING CO. LTD., LONDON. 

ENGINEERING 
co TD. TANMORE, 

MIDDL ESEX. 

WITHERS (WALSALL) LTD., 

WALSALL. 

YALE & TOWNE MANUPAC- 

TURING CO., WILLENHALL, 

STAFFS 


ZING ALLOY DIE GASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. Telephone Oxford 48088 
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One of Britains "Fine Cats 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 


-CLANCEY L"®+ BELLE VALE HALESOWEN 


TELEPHONE: CRADLEY HEATH 69411-2-3. 


“HAND CONTROL | KUTOMOBILE CHASSIS DESIGN 


/ For 2nd EDITION. By R. DEAN-AVERNS 
a V4 TRAILER BRAKES This volume, published for AUTOMOBILE ENGINEER, provides 


a comprehensive survey of all the fundamental aspects of 
Trailer under separate automobile design apart from the prime mover. The second 
finger tip control at all edition contains new chapters on the techniques of indepen- 
times, independent of car dent suspension and chassisless construction, together with 

; new material on methods of stress measurement, anti- 
brakes. Please order early corrosive treatment of metals, road spring design and 
to ensure delivery. streamlining. Much of the emphasis is on the problems of the 
heavy commercial vehicle, but in general the work is applic- 


FEENY & JOHNSON LTD WEMBLEY abletocardesign. 30s. net. By post 30s. 8d. 
134-6, Ealing Road, Wembley, Middlesex ILIFFE Obtainable from all booksellers or from : 
DORSET HOUSE, STAMFORD ST., LONDON, 8.E.1 


Phone: WEMbley 4801 and 4802 


> 


THOR SOFT-FACED HAMMERS 


Prevent damage to the part struck 


1 


RAW HIDE HAMMER COPPER HAMMER RAWHIDE & COPPER RUBBER-FACED PLASTIC HAMMER CELLULOSE HAMMER 


lIlustrated above are some standard types in general use. Other types are made for special purposes. Mallets of lignum and lead also supplied. 
Send us particulars of your requirements, and we will submit free test sample of the most suitable size and type. Write for new price list. 


THOR HAMMER COMPANY ~- SALOP STREET ;: BIRMINGHAM 12 
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Close Limit flecuracy 


cuts yout machining costs 


Three factors contribute towards making 
Shotton Bros. first in the field for 
BLACKHEART Malleable Iron Castings. 
Firstly, the attention paid to laboratory 
control at every stage in production, 
secondly, our 57 years experience in the 
Industry, and finally, the up-to-date methods 
of production. The result is a casting of 
the highest possible quality,* accurate to 
fine limits, with subsequent machining costs 
cut to the minimum. 


* Highest British Specifica- 
tion accepted—BSS 310 
(1947) Grade 3. Fully 
machined components can be 
supplied, 


BROS-LTD 


OLDBURY, NEAR BIRMINGHAM 


Telephone: BROadwell 1631-2 


ITEGONIC) Members of the Technically Controlled Castings Group. 
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‘Pressing 


High 
Strength 
lo 
Weight 
Ratio 


When a relatively low weight factor must go 
hand in hand with a high degree of strength and rigidity a 
decision as to the means by which a component is to be 
manufactured should be withheld until it has been ascertained 
whether it is practicable to make it as a pressing, and what 
would be the cost. 


Put simply, pressing is a manufacturing science 
by means of which steel sheets of comparatively modest 
thickness can be formed and shaped into component parts 
that will support what often appear to be, at first sight, 
loadings in excess of the physical characteristics of the material. 
The metal is manipulated in modern power presses by means 
of expertly contrived dies. A pressing is originated from a 
‘design study’ which aims at a shape and arrangement which 
resolves the forces acting upon the component through its 
planes of maximum resistance. 


Our Works are equipped to produce cold 
pressings using steel sheet up to }," thickness, and hot 
pressings using material up to }" thickness. Itis part of 
our service to undertake ‘design study’ on behalf of any 
Company interested in pressings so that the actual 
design of a part may from the beginning closely con- 
form to the design requirements of the manufacturing 
process. One, or a short series of pressing operations, 
depending upon the design, may be necessary in order 
to produce a particular part. 


This pressing illustrates simply, albeit effectively, the 
rinciple that is applied in this process of manufacture. 
tis the end wall of a rail container. In its basic form the 
sheet of metal with which each end is formed would be 

insufficiently rigid, but certain contours are introduced by 

pressing and these impart to the sheet of metal the required 
degree of rigidity and strength. The press used for this 
pressing is believed to be the largest of its kind in Europe. 

Members up to 30 ft. long can be cold pressed. 


Please address enquiries to : 


JOHN THOMPSON 
% MOTOR PRESSINGS LIMITED 
WOLVERHAMPTON 


: 
on at 
JOHN 
FITHOMPSO 
4 


CLASSIFIED ADVERTISEMENTS 
charged separately. Box number 
ATE 44. per word, minimum 4/-. Each 
5 words—p'us 1/-. Advertisements for the 
April, 1954, issue should be hand 
not later than first post March 30th. No 
ponsibility pted for errors. 


CONTACT LENSES 
ODERN Contact Lens Centre, 7 (P.1), 
Endsleigh Court, W.C.1. Deferred terms. 
Booklet sent. {4787 


PATENTS 
'T‘HE proprietor of British Patent No. 594687, 
entitled * Rad.al Pressure Ciutch,”’ offers same 
for licence or oherwise to ensure practical! 
working in Great Britain. Enqu.ries to Singer 
Stern Cariberg, 14 East Jackson Boulevaid, 
Chicago 4, Illinois, U.S.A. [4778 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., if the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive, unless 
he or she cr the employer is excepted from 
the provisions of The — of Vacancies 
195 


SENIOR and Interraediate Designer /Draughts- 
7 men required for design and detail of vehicle 
component assemblies. 
A PLICANTS having ood general light 
enginecring training a experience will be 
considered 
NTERESTING range of work, excellent 
working conditions and rates. Pension Scheme; 
S-day week. 
PPLY in writing, giving full particulars, to 
Chief Engineer, Clayton Dewandre Company 
Limited, Titanic Works, Lincoln. {4771 


Coast Distributors with important 
4 franchises for Car and Commercial Vehicles, 
soqeve a Works Manager. First class post for 
fully ualified technician. Box 3688, c/o 
Automobile Engineer. {4777 


PROJECT Engineers required for Automobile 
Design Development and experimental work. 
Close familiarity with motor vehicles, especialiy 
engines. H.N.C. Good starting salar Non- 
contributory pension. Rep'y to Salaried Penvennet 
Department, Ford Motor Company Limited, 
Dagenham, Essex, quoting reference VRP. [4779 


HE BRISTOL AEROPLANE COMPANY 
LIMITED 
ENGINE DIVISION 


FRREQUIRE Senior Designer Draughtsmen, 
Designer Draughtsmen and Senior Detail 
Draughtsmen for work in connection with Ram- 
jets, je Engines and Turbo-Prop Engines. 
HIS work includes Propulsion Systems; Fuel 
Pumping and Control Systems; Turbo-driven 
Hydraulic Power Units; Servo Mechanisms; 
Main Engine Design; Design of Installational 
Features 
APPLICANTS must be experienced in the 
design of precision mechanical devices but 
previous experience on aero engines not essential, 
an engineering degree, H.N.C. or O.N.C., desir- 
able; first consideration given to ability for sound 
engineering design. 
( OOD salary and Staff Pension Scheme; excel- 
lent working conditions and welfare facilities. 
PPLICATIONS, giving age, experience and 
qualifications, to be addressed to:-—The 
Personnel Manager, The Bristol Aeroplane 
Company Limited, Engine Division, Filton House, 
Bristol. [4780 


BANJOS 


for the 
AUTOMOBILE 
INDUSTRY 


B’ham 
Stand D 414 


M.C.L. & REPETITION LTD. 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone : Broadwell 1115 (4 lines) and 1757 


machinists: 


Holdens 


COTTON BAGS 


FOR SPARE PARTS Etc. 
Walter H. Feltham & Son Ltd 


Imperial Works, Tower Bridge Road 
Telephone: HOP 1784, LONDON, S.E.1 


FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 


SITUATIONS VACANT 
BRISTOL AEROPLANE COMPANY 


-IMITED 
E NGINE DIVISION 
4 


} EQUIRE Mechanical Development Engineers 
for work in connection with Jet Eng.nes, 
Turbo-Propeller Engines and Power Plants. 
APPLICANTS must be Engineers experienced 
4% in Mechanical Development but previous 
experience on aero engines not essential; an 
engineering degree, H.N.C. or O.N.C., desirable. 
YOOD salary and Staff Pension Scheme; exce!- 
lent working conditions and welfare facilites 
PPLICATIONS, giving age, experience and 
qualifications, to be addressed to:--The 
Personnel Manager, The Bristol Aeroplane 
Company Limited, Engine Division, Filton House, 
Bristol. {4781 


JRESEARCH Engineer required by well-known 
engineering company, South Birmingham. 
Man appointed will probably have an honours 
degree and some _ years’ industrial research 
experience, but practical ability and initiative will 
count more than formal qualifications. Permanent, 
pensionable, progressive position with generous 
salary and excellent working conditions. Full 
details in confidence, —— present salary, to 
Box 3689, c/o A bil ingi : 4782 


] RAUGHTSMEN are required by Sentinel 
(Shrewsbury) Limited, Shrewsbury, for urgent 
work in the Commercial Vehicle Design Office. 
Applicants should preferably have had previous 
experience in the design of Engines, Transmission 
or Chassis. Prospects are good for men with the 
right technical background. The salary range 
is attractive and the Company operates a generous 
Superannuation Scheme. Applications, giving 
full details of qualifications and experience, 
should be addressed to the Personnel ee, 

4783 


QGENIOR Engineer is required to lead a small 
team of engineers working on the develop- 
ment of control equipment for automatic 
transmission systems for motor vehicles. App.i- 
cants should be graduates in mechanical or 
electrical engineering and must be capable of 
initiating original development work. It is 
essential that they should have initiative and a 
keen interest in this type of work. The position 
carries considerable responsibility and the salary 
will be on a comparable level. Please rep.y, 
stating details of career, qualifications and age, 
to Box 3317, c/o Automobile Engineer. [4784 


A UTOMOBILE Component Manufacturer in 
é the Birmingham area requires a young 
Assistant for a Research Department, specializing 
in Power Transmission problems and develop- 
ment. Preferably of degree standard and with 
good knowledge of automobile design and con- 
struction. Must be capable of writing a good 
report. Good scope for advancement. Salary 
in accordance with qualifications and experience. 
Box 3316, c/o Automobile Engineer. [4785 
DRAUGHTSMEN: Experienced Chassis 

Draughtsmen required in Maidstone. Good 
prospects of advancement. Sports Club and 
Pension Scheme; 5-day week. Write, giving 
details of experience and salary required, etc., 
to Box 3690, c/o Automobile Engineer. [4786 


CAR Heater Designer with own ideas and large 
experience in production of motor accessories 
wanted by progressive company. Apply Box 3691, 
c/o Automobile Engineer. [4788 


ARMSTRONG Siddeley Motors—Car Division 
has a vacancy for an experienced Senior Body 
Layout Draughtsman. Good prospects and salary 
above A.E.S.D, rates. Apply to Reference SG.2, 
Personnel Manager, Armstrong Siddeley Motors, 
Coventry. [4789 


FORTIS” 
THE ALL STEEL VICE 
that never lets go! 


FORTIS TOOLS LTD - 91 STATION ST., BIRMINGHAM § 
or your local dealer 


assured by moulded rubber sealing frame. 


THE BULKHEAD VENTILATOR 


Designed for use on buses and coaches employing modern methods of 
pan-type glazing. Adjustable to three positions with watertight joint 


Weathershields. 


BISHOP STREET, BIRMINGHAM 5, ENGLAND 


NITRIDED 


NITRALLOY 
STEEL 


OPTIMUM HARDNESS & STRENGTH 
Particulars from 


NITRALLOY LIMITED 
25, TAPTONVILLE ROAD 
SHEFFIELD 10 


Telephone: Sheffield 60689 Telegrams: Nitralloy, Sheffield 


\\ 
Made customer's specification 
in quantity: 
ee For precision parts from the bar 
in any metals particularly those 
See which are not produced by the 
cold head OF roll chreaded process 
consult the gpecialls® 
— 
WIRE 
SERTS 


\| help you select a type 


talogue 
Our catalog ost suitable to your 


and size of chuck ™ 


Write for your copy today. 


WORKS, WERNETH, OLDHAM. PHONE: MAI 1651. 


The man in the shop. . . like this operator 
controlling a flash-butt welding machine 

can only produce good work if you give him the 
latest information (and the proper tools) with 
which to do the job. 


WELDING & METAL FABRICATION, founded in 
1933, is the journal covering all aspects of 
fabrication—from forming and shaping to final 
assembly. Its information keeps you in touch 
with the newest developments in fabrication, 
plant, processes and techniques. Send your 
subscription (33s. 6d.) to Dorset House, 
Stamford Street, London, S.E.1, or write for a 
specimen copy. 


Keep up-to-the-minute with 


Welding and 
Metal Fabrication 


Manu acturing Co Ltd. 
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Long thick-walled Short and _ thin-walled 
Carobronze Bushes save 


Bushes are a waste of 
material and are more 
material. efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 
As the machining allowances necessary with Carobronze are likewise very small 


...+ YOU SAVE IN EVERY DIRECTION 


CAROBRONZE LIMITED 


School Road, Belmont Road, 
London, W.4. 


Phone: Chiswick 0245 Grams: Carobronce-Chisk, London 
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it?s PRESSURE DIE CAST! 


‘It’s easy to see’ is the keynote of modern instrument panels— and the new 


binnacle type combines easy reading with distinctive styling. Only pressure 
die casting can give such components the beauty and accuracy of manufacture. 
Components such as these can be produced quickly in one piece by this method 
and Mazak is the preferred die casting metal. 


) Mil EN ZZENIIK 


U.KLMEMBER OF THE CONSOLIDATED ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED - 37 DOVER STREET - LONDON - W.1 
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SPECIALISED ATTENTION 


"Dear Sirs, 


For the past ten years we have obtained the castings for our j ; : ; 
me past meni P gs fi Much of our customers’ satisfaction is 


Mark 16 metal spraying pistols from you. The vital close- the result, we believe, of the specialised 
attention given by every department 
throughout every stage of production. 
In addition, Birmal offer you a Design 
high standard of finish which we are able to obtain has been Consulting Service, unbiassed assist- 
ance in selecting alloy and casting 
os process, and a wide choice of specifi- 
parts of the world. cation. All of which extra facilities 

METALLISATION LIMITED are part of the Birmal Service. 


grained structure with freedom from porosity are essentials 


to our product, and are the basis of a precision tool. The 


extremely satisfactory to ourselves and our customers in all 


YOU GET MORE THAN A CASTING FROM 


BIRMINGHAM ALUMINIUM CASTING (1903) CO. LTD. BIRMID WORKS - SMETHWICK - BIRMINGHAM 40 
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